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FOREWORD 

This document presents work performed by Northrop Services, Inc., 
Huntsville, Alabama, while under contract to the Science and Engineering 
Directorate of Marshall Space Flight Center (NAS8-31644) . This task was 
conducted in response to the requirements of Schedule Order 1.7.5, Amendment 
No. 1, Task No. 1. Mr. J. R. Redus, EL-24, is the Technical Coordinator. 
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Section I 
INTRODUCTION 

This document contains Volume II of a set of three volumes which describe 
the SRB-IIID program. Volume I contains the SRB-IIID engineering description 
and users information manual/ Volume II contains the sample case prediction/ 
and Volume III contains the program listing and programmers information. 

The sample case presented in this volume is an asymmetrical eight sector 
thermal gradient performance prediction for the solid rocket motor shown in 
Figure 1-1. This motor is the Thiokol TC-227A-75 grain design and the initial 
grain geometry is assumed to be symmetrical about the motors longitudinal axis. 

Thermal data used in this sample case were furnished by MSFC.* 


* Winkler/ J. C., "Results of Thermal Effects Study/KSC Hot Case"/ Northrop 
Services/ Inc., Huntsville/ Alabama/ Informal Memorandum, 9275-76-60, 

Jxine 16, 1976. 
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REFERENCE PLANE LONGITUDINAL LOCATIONS 



0.0 (SIMULATED FORE TANGENT PLANE 180 INCHES DOWNSTREAM OF ACTUAL FTP) 


116.761 

116.771 

143.919 


(?) 403.048 

(?) 463.204 

( 1 ^ 746.346 


(?) 427.051 

(?) 726.191 

^^794.831 


( 2 ) 427.061 

(j^ 746,336 

(1^854.781 



1040.791 

1084.171 


Figure 1-1. MOTOR CONFIGURATION USED IN SAMPLE CASE 
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The input data used in this sample case are reproduced in Figure 2-1 
exactly as they were read in. The sector thermal data are shown as the last 
few cards in the list starting with the variable NSCTRS . 
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Ca'hO |nAC<£ Of INPUT DATA TOR CASE I 

cuntrul data CARoS 
siNPur I 

Tl U.E( I 1»4 hSR8-H <*M1U SA.AhMPLE C,4hASE I.AHR SECT.AhoR ThE,*hRNAL lit 
T|ILEiai«4HRA0lENt4nT) 7/i4H74 t 
wpLOr *! , 

NSCAROal , 

NIIQT«735fl.i 

SENU 

latt uata CAROS 
SIBOATA 

AlNCIN(|l*0t0il|4tT6liU4.77l,mj.7l7,H03.oN8,R77.[;5|,i37.Q*i,H43,20*t,7Z4,j9|, 
7>l4t334>7<*at3‘t4i79‘tt8j|,liB>*.7aiil0‘tUt78||iu8‘)t|7i. , 

HC0»108H. I 71 ■ 

AnOI 1 (■IStBtOi 
RF I I ■ 1 I ■ 

T2t 388172.388172.388,72. 3(4,77. 21*1, 77 , 21.1,72.218,77.318172.218172.218,72.211, 
RFU2,l)a 

72. 180, 7 2. I 33 >7 (.38 8, 7 1 . 1 39, 

Rl I I , I >• 

2a,727,2?.il3,28.|lC>28.98s,30.7Ss,3|.|8S,31.|B5.2g,8sii,3«,75Q,3i.i8S,31,iaS, 

R M 1 2 , 1 > • 

3Q.9 10,3 I .S47, 83.323, 8 1 ,4ao, 

SA U I •! 16.741 ,827.381,784.334, 

Sal I I ■! 16.7 7 1 ,827.341,784.384, 

0EL2«IS., 

HhR«201 .18, 

ScTBRNll 1.3.3.3, . 

KPLANE«1S, 

8 m « 1 . , 

A0HM»93. , 
aTA'UE*O.Q . 

DhI«82,C, 

ail* 1 . > 

Of, lava. , 

A0NHa93. , 

OiRFaOtCl, 

*KUl 1 ••5o3Q. t 
AKR(2)aC.33783,3.3S, 

A,^Rl36lao.337a3,Q,3S, 

R£FTEMa60.Q, 

aLKTEHaC.O, 

S16MAP*0, 003975, 

AaSLOT I 1 )>C. 33783,3,35, 

SlTBNNI 1 )«3*3., 

OecTaa. 36385, 

Cnaa,959S, 

0EUMa22.8|, 

£RaARa3.ac78, 


Figure 2-1. SAMPLE CASE INPUT DATA 
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ER^*paC>B6i 
PONUARaA 3H • I 
PA> M« 778 I 
r«kiMN*a29.<«6| 
r*tinN8a2o.67 , 

HSU8H(j«27<aS‘ti 
*rCOH«-33j5. I 
NPHab, 

PHST * l>*|<4>77i‘*SS>>Bl3.i8‘t8.ia8:., 
r |HCPH< i)«C>3.0.2S,';.Sa,S.75,|.3t 
M>SS.3Si 
NCSTHa7 I 

phessi I >■;. •2CC, iRss. , a;:. tsos. • ico3..2oo;. • 

rcOH8< |)aS7£7.>S78‘«.i*3S‘««>«ll6..4|E3.>2>Et«l*> 

1 l■27•76l2a•0f4•^a•2t7•28•i22•28.H^•t•2*28•HSal 
&AHA(illl«l.lS9|4,|.|Sv33,t.tS,53,|.IS,72,|.IS992,2>l.|EOtli 
CsTHl|laS372«2>S3a9.«.Sia‘*«7«Sll4.6,S|2S«A>2*SI3|.4> 

STFLaG-I . , 

0tLTSt«C.2S, 

OELTSSa2.;, 

PHTlSS«a.3i 

OEtriO«!.53. 

PRTttQal.i. 
r I II A X a I 2 3 • 3 I 

Tst’l** 

An I T «>2 • C I 
ANi»l7.9, 

THErCXal I .2i 

oe«ns.»*(s. 

Ot»S'««‘t3, 

NCONTal, 

PHTriaal , . 

PHla2»*SS*. 

NSU3H0«t ( 

TAia( I ) >2S3a. t 3S It., f <tSA7. ,S437. .4783. ■77SS« •'^2‘ts. |2* I0i7a« > 

Ta 29< I > “8S3« . 1 787. •2924.,388‘(. .SaStatEEHo. »2H l7. ,2»844*» • 

TAUN8 l|)a3.<3..4.iV.it2».lS..|8.,2a«a.50«i 

ThSU 8( 1 las) •5>‘<3.SiHM*4iH8.4iH3.4.'4S.C<'*a.3> 
riSUe*l>a-,c,i,g,3,5,22,3,H0.5.‘«C.5»‘*‘4.72. 

NPSUflaT ) 

NPA«33 I 

T]HEpA<||a3.g,4,ia.i|2.tI4.f2c>i2‘|.t28.<32..34>«M0..H4..98.r5 2.i54.iEC..4<4>> 
48.,72.,74,,80.,9M.,88,,92.,74,,100.,10«..I38.,|12,,I1A.,123.,12H,, 

ICOS., 

T3LP*l|>*|8.778i|8.7c8||4.H73.|‘«.|32.|3.42S>t2.?72>l2>l'78.ll.3CEilc.32*i 

7. 3C4i8. 27 1.7. 2 h 3.4. 244. 5.3s. 8.S.3*7 34 i3. 34 7, 2. 1.821.1.174, 
a. 7g3,Q.48|.g.5o7 .0*375. 3 * 278. c.201»0.1s4.C.|u8,c.C74.3.C5E, 270.035, 

NGEOHOaSO, 

TAUHDdla 

.0002000 . .lfl3C030*OI. .2C0C000*0>. .3000300*01 > .1203200*01. 

.5000000*01. .8030003*01. .730Ci<Cp*iil * .8300000*01 . .8500300*21. 

.89gC000*01 . .8810000*01. .75COuOO*C*. .75C0vlJ0*21. .7813030*31 . 

.10-30030*02. .IC81C0C*02. . 1 1 C0&00*0^ < .ll8laO&.C2» .1230300*02. 

. 1281000*02. .1330000*32. . 1 Scci00*v.2 . .IS8l 303*02. . 1500300*22. 

.1400000*32. .1481;cc* 22. .|7iCC33*c2. .178i3uu.o2. .1900900.02. 

*1881030*02. .1730300*02. .|7400CO*02. .1743300*02. .1741800*02. 


Figure 2-1. SAMPLE CASE INPUT DATA CContinued) 
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.2‘»C2t'00*Cp2. 

•l*St2a5»0*» 

•|55!^2^♦o** 

• |238*I>«*0*> 
.8IH| I»4*05, 
.<*I2728|»C.5, 

.|SSS127|*38, 

• V0Z8*5o3*08 > 
.}4| |S88a*03t 


,Z60ac2O*c2, 
•3aOQQuj*32 I 
tia* 57 ao»o 2 . 

. 19,77?, 

• l8g7,87*g8, 

• |,*;'376>ci, 

• I I22,5l*ca> 
•7;,|}82'^I*CS> 
.3281277*35. 
.t818a23*e&> 

.|H27o3Hi*q5, 

.75*71 

.7«.2,3»H5-o5, 


.28oC3CC*32. 

.3800300*32. 

.5002310*02. 

. I, *2231*0*. 
.17**137*0*. 

. M3»0l5*jj*j 

. 10,623**0* . 

.*738755*05. 

.0108130*05. 

.1812,78*05. 

.10251057*05. 

.*-jJ07007*08. 

.oococ. 


• 2000035*22. .22550.33*02. 

.0030000*02. .02055;i*o2, 

.8ooC03a*.02 . •82g;5;j*c2. 

*BH01 1 !• 

.19*0*25*3*1 .17,2819*0*, 

•I’OSSZS*:*. .»872787*o*. 

•17i7»28*0*. .1708*87*o*. 

.1835*38*0*. .12*8, ;S*0*. 

•yB17881*05. .’551*28*05. 

•53*8*31*05. .8388Sfl**0S. 

•285*551*05. .2312728*05, 

• 17728915*05, . I 727 I g, I *05. 

•1172,33**05, .1008889**05, 

•88,9,825*08, .2883*655*09, 

.•10E071W«22, 

"^”*'“^*’*"2088.,12209., 

120 89, , 12557, , 1272 7. . 1 2,5C. . 1 CS3'g, , *4,7. , 55OC. , 8*,*. , 28, 2, . I I 8*. . 2* 3. C . 

*0N81l I•1,^C7.,1,*9*.,,,7,8.,,,,87..1^7*,.,^32*0., 12287., 1 1000•.7724..3*5C•. 

7370. , 550 .0050. .7*0,;, 

VCHlMP*03*2*82.i,, 

VCNlNP»IO,g820.. 

VCNIN*«,,i001.. 

VC«I 8B«577, 1 7, , 

VrHO6280 1275. I , 

VrN0a5CSl2*. . 

VFNO*a2*870». , 

VF80b«280370. , 

N(i£U(n«02. 

I16EU( 2I< 

noEO|0)«28, 

MS£a(8)*28t 
Noeoi 5). 

NiiEOI *1. 

■lOEOl 71*28, 

MOEOl 81*28, 

NGEOI 71* 20, 

NOEOl 101* 20, i 

NGEOI I I >*23. 

NOCOI 121*20, 
rU^EOllOI* 20. 

NaCUll,!* 18. 

NGEUII51* 17, 

4P0RT1U* 

, . ,,, ,, C.2572*E 08,0.2**22E 38,a.2**22E 58, 

o'iLsSZt C8. 0.005525 08,o.2*03u5 fl8,o.277o*E o8. 

0.130552E 08,0.035525 08,J.000I*£ 38,o,OIOcSE 08,o.51070t 08,o.5,57*£ 08, 

,g ‘ ’ i! '°11‘ •'?*•?•*'** *^* **• *^* »*• •®*® 0* «1 I.. 1 2., 18., 1*., 18., 17.4,20., 

LPPL< I »1 1 I ®C*S. I 8*.a, 1,3 . i,, 99.9,2 cs. 6, 2, 1.9,3, 8,2, J2,,5,23g.8, 235,3,23^,1 ^ 
?^?'^*?!!!**’^^^*’’2*®*5*2*>*°*2’3.*.2 99.9,3C*.2,318.7,331 .3,3,3.7, 

35*.,t3*9.a.3H 1 .*.39,. I ,83**7 ,, 1 9.3, ,31 .8, , 85, *7.0.3, 

8PE 11.21* 

Q*?2flOoe ,2’ <!**OCCCE d, e.«C00Ce cl, C.10300E 32. 

0,12000e 32, C.l8egvE 32, 0.I4C03C 02, 3.16050E 02, 0.2003CE p2 , S.22000E 32, 


28, 


20 . 

20 . 


Figure 2-1. SAMPLE CASE INPUT DATA (Continued) 


2-4 


NORTHROP SERVICES, INC. 


TN-1673 


0.2HOOSE 32. 0.2*0C:E 02 . a.283C;E a2. 3.3::t = E C2. 

0.3*005£ 32. S.SaOtSE S2, O.^CaaoE 52, *.‘420C0E C2. C.^22»‘*E 32, C.‘'.27 E 0 . 

ot|82»OE ;3. :.l’5i7£ 33, a‘2CS3Ht 33. 0.223*CE q 3. fil' 

0«2Sd3S£ ?3» C*27CS7£ C3* C*2a3i3C 23, 0.296C0£ 03, 0,3u8&7E 03» 

a.3337QE 13. 0.38427E C3. 0.358a3£ 33. a.37l‘»CE 03, 3.38397E o3. C.37453E Q3, 

0.80»l-2E 33. 0.82144E i3 . Q.‘t3‘»23£ i3. O.MH66 «£ 03. 0.^5h78E j3. E.O . 

A*ppi*’l’,3l-2ML5.235^2.232‘2.23'«.4.2Mo.4.2Si.2.262.*.2j2.6.28 3.3i29l.H.294.7, 

^ 3 37.-,3|5.3.3 2l.7.32 7.‘t.3 35..».3 3».9.38s.2.3 8 V. 5.2 m. 7,-1 18.2,-38 6.2, 

RPL ti,>.l*S.*2l"H..6.,e.,|C..I2..|8..16*.l“..2C. , 22 • , 2 V . , 24 ., 28 . , 30 . ,3 2. .38. , 
J:;^^?;::?::8l:::?;“7:^^;^^:2.V...232.8.288.9.2.7.S.273.,.2sk,6.2«^ 

32C.3.332.V,3'*5.5.3b».C.37C.*«383.2.3»5.7,MaB.3.823*’.833.8»8‘.4.0. 

vsv.o.O.Q. 

. 3.230iCE 0*. C.8C033E £1. 0.403C0E el. O-SOOCQE Ot. C.13C03E 02, 

0.1200CE C2. C.nOCCE C2, a.l6C30£ :2. 0..18300E 02, 3.2-OCOE 02, 3*“COOE 0, 

J.28QOOE '2. G.2430SE 32. 0.28000E C2, 0.30000E 02, 0.2iOOj£ 02 , C.3800ee 0 , 

0 .3*OOiE 32. 0«38fli0E 02. O.VCtOoE U2, 0.81843E 02. 0.81H6HE o2. 

3M9887E 03. 0.21188E 03. 0.2283CE 03. 3,23857E 03. S.28»|3£ C3l' 

0.27427E -3. 0.28883E J3. 0«2V98qE w 3, 0.3ll|»7E o3 . 0.22H53E 03i S. 337 1CE 03. 

0.38»47E J3. a.3*223£ 83. Q.37883E 53. 3,38234E o3, 0.399y3E 03. 0,8|2 OE 3 , 

a.82504E 03. 0.83743E 03. a.8S320£ CJ» 0.85367E 03» O.J > 

. 0.2030CE ol. 0.8CO0OE Cl. 3.60000E ai. C.»30?CE Ol. C.lOOOrE 02, 

0. 12003E 52. 3.I8OC0E 32, Q.I6C03E C2. C.IB5C3E 02, 3.20000E 02. ° ' 

0.2800CE 02. B.240USE 02. 0.28030E C2. 3.3COOOE Ill2 , O.JiOOOE O^ > 0.340QOE 02, 

0.34Q08E 32. 0O80CDE 02 , 0«83C06e 32. 3.8I019E o2. 0.81028E 02. 

ot|95»4E 03, 0.20851E 03. 0.22107E 03, 3.2336HE o3. 3.2462IE c3, 0.25877 e o3, 

0.27l3<tE 33. 3.28391E 03. 0.29847E (|3. 0.30’08E q3. 0.32 143E C3. 0.334I7E 03, 

a.38674E 03, 0.3S933E 03, Q.37I87E 23, 3.388‘44E 03, 0.3¥70CE c3, C.807 = 7E 03, 

0.82214E 33, e»83470£ 03. 0.84727E 03. 0.45367E 03, 0.0 

RPO <1. 71*3. , 2«. 8«, 4. , 8. , to. .12, ,18. .14., 18, .2o«, 22. >24. .24. .28. ,30. .32, .34., 

34. . 38. .40. .42. .43.354,43.344, „ - .i. , u.R 4-»4 4.«42.4. 

*1 PPU‘ I ■ 7 l■349.9.377.2• 38 7.3.394.5.403.9.4 I 3.8,415.4, 2 « 2 » 828 . 2 , 434 . , 44 2 4, 

450.2,457.1 ,4 43.8,355.8.1 55. 0,52. 5, -34, 7, -I 24, 8, -228.9, -320.1, 
•*ll3*9i*M5H»3tO*Ot . i a 

RPt *li al*C*i2«***«'***'***IO»#l2«»l****>*»»*®**^0**^2*»^***t26*i.78»f30*iJ2**'»'**» 

*CPPO 1 1 ’,**81* 191 1219.4.232.2.284.7, 257.3,249.9,282. 4,295.0,307.4. 

320. 1.332. 7 .345. 3, 357. 8, 370. 4, 383. 0,3 95. 5. 418. 1,420. 7, 433. 2 .445. 8, 

454,3.i.r. 

o!a'*’’'" . o. 2 ooc:e ;i, o.4c;ooe :i. o.oooooe oi. o.bicooE oi. o.iooooe c2. 

0.12000E 32, 0.140C5E 02, 0.l6„33E 02, 3.I93C0E 02, 0.25C0CE c2, ° • 

0.28002E 02. 0.2400CE 02 . 0.28j0IE 02. 0.3C000E 02. 0.32000E C2, 3.34COOE 0^, 


0«2**002t w-- 

3«i*00SE :2» 0»290COE Q2» u2» Q.9|HSME 02> o2i 

ot^si'lE 83, 3«2aS77E 03. 0.2 i834e C3, 3.23591E 03. 5**'*387E C,3, 0 . 25404c 03, 

3.24841E C3, C»2«M^E C3. 0»2»374E i3, 0.3u43lE C3. 0.31887E (;3. ;. 33144c Q3, 

0.344B3E 83. 3.35457E 33, Q.349I4C C3, 3.38I70E 03, 3.39427E (,'3 , 3,40484e. 33, 


Figure 2-1. SAMPLE CASE INPUT DATA (Conti nued) 
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o.yiyyot 

03 , 

C.93197E 

C3* 

PPLi 1,101 

■ 



3.0 

• 

C.233:SE 

3> • 

O.IZqooE 

72 • 

0. fOuCE 

02. 

o.zyQcaE 

:2, 

S.243g:E 

32. 

O.34Q0JE 

02i 

S.38ot3£ 

:2, 

ALPPUl.l 

0I» 



0. lysyyt 

53i 

0.238SIE 

• 3 » 

3.27I39E 

:3i 

0.2839 IE 

03, 

0.3947<(E 

03i 

3.3S?3ce 

33. 

3.92219E 

33, 

0.9397CE 

03, 

PPL <1,1 

If 

3. ,2. .9. ,4 

> • * s 


C«*»*IH5SE 

1.-3. 

3.<|E347E 

03. 


01 . 

3.430C3E 

01 > 

3.I4C3CE 

3 2. 

O.fOOOE 

02. 

0.2«C20E 

C2, 

3.3;obce 

02. 

0*9Ci3C-£ 

02 , 

0.9I0I9E 

02, 

c.zziezE 

13 . 

3.2334‘IE 

03t 

0.2y497E 

C3. 

S.3CyCME 

03, 

0.37I87E 

i.3. 

S. 38999E 

03, 

o.yyzzzE 

03. 

3. 95347E 

03, 


0.0 




C.80000E 

C> , 

3 . 1 03BPE 

32, 

O.20oOCiE 

02, 

: . 220Q0E 

02, 

C,32(jeoE 

32, 

C.39C09E 

02. 

C..,‘<l32*E 

02. 



0.2942IE 

03, 

C.2S827E 

33, 

C.3214UE 

03, 

Q.33917E 

03, 

0.397030 

03, 

C. 90957E 

03, 


.uiv (<M .azy, 

*LP^Ll|«ll>*3yytyi3‘)y.SiiS‘*.6,362,5»J7l.t,3B3.8.385t7,3yj,5iM;3.2,HI2.3,i»20»7 
yZ8,y iM37.7,>*84.2,3*7.Z*2|y.3, My.3.87.4.5»y.-13a.Z,-3 38.3i-y53.5 

0 . 0 . 


«HL < « »IZl«3. .2. iy..6.,8.,10..l2.*18.»U.. 18..20. .Z2. .2<». ,2*.,28. ,3o. i3 2. . 
3y. .36. .39. .HO. til .26,^1.27. 

*LPPL< t'IZl"|y9.2iZC*.9,2i?,9,23|.»,29 9.5,257.0»2*y.*,2»2.2i2y9.7,307.3.3iy.? 

33 2. 9 i3HS.J,3b7.4,37a,I.38Z.7ijy5.3i9C7.8,920.Hi933.0.‘tHS.S,^53,5 
0.0, 


Rpt 1 1 , |3)> 










0.0 

• o.zoocaE 

31 • 

O.99C0CE 

• 

0.4C3QCE 

Ol , 

0.83',i305 

Cl , 

a. 1 ococE 

Q2, 

0. 1 2oo;e 

;z, o.foocE 

cz. 

0. liOOOE 

32, 

0. 1B330E 

02. 

0,2030UE 

62, 

0 . Z2S00E 

02, 

0.29000E 

02, 0.24OC0E 

S2, 

0.28C30E 

32. 

3.303C0E 

02, 

C.32OC0E 

02. 

0.39CC0E 

02, 

3. 34qoq^ 

:z, C.380C0E 

32. 

0.9S30aE 

u2 , 

3.90853E 

02, 

O . 9U543E 

02 , 



»UPPL 1 1 , 

I3f 










0.19839E 

03. O.Zla’IE 

03, 

0.22397E 

C3t 

0.234C9E 

S3, 

C.2984IE 

03. 

C . 24 1 1 7e 

33, 

0.27379E 

33, 3.2843IE 

03 • 

0.29887E 

w 3 • 

0.31199E 

C3 , 

0.329auE 

03. 

3.334S7E 

03, 

O.SH^fE 

33, 3.34I73E 

03, 

C.37‘I27E 

33, 

C.38*89E 

03, 

0.39990E 

03, 

5.91 197E 

03, 

3.92959E 

C3, C.9371CE 

u3 , 

C.999i7E 

33 , 

•3.953I9E 

03, 

0.9 

1 



WPLI 1 ,I9I< 










0.3 

1 C.2SCS3E 

01 • 

C.BcaOoE 

Ct , 

0.430005 

Ot , 

0.830005 

all 

Q. lOOOCE 

qz. 

0,1 ZoOCE 

02, O.fOOOE 

02. 

0. I4330E 

02 , 

0. I80C0E 

02. 

0.2300UE 

C2. 

0.220CCE 

32, 

3.2900CE 

02, O.ZBOOOE 

32. 

Ci.ZScOOE 

■^2, 

3.33000E 

02, 

0.31019E 

0^1 

0.31329E 

02, 

4LPPL 1 1 , 

1 9 1 • 










0.2933,E 

03, 0.24590E 

33, 

0.27897E 

33. 

O.29IC9E 

03, 

3. 303405 

03f 

O.3I4I7E 

03, 

0.32879E 

33, 0.39130E 

C3. 

0.35J97E 

C3. 

0.34499E 

03. 

0a37900£ 

03i 

C.39i57£ 

03, 

0.93913E 

33, C.9I473E 

33, 

0.92927E 

C3. 

0.99I83E 

03. 

0. 998205 

OJ 1 

0*3 


«PL( 1 ,IS). 










0.0 

• e..003C3E 

Ci , 

O.HcalSE 

01 , 

3.4tCC0E 

Cl , 

0.800005 

ol 1 

3 . IOSOCe 

02, 

0.1 ZoOSO 

02, O.feoOE 

02, 

u. 1 4o3oE 

b 2 , 

u. 1 8’330£ 

02, 

0.230005 

02i 

0.23790E 

02, 

0.23B0:E 

32. S.228CCE 

02, 

0.2<ia33£ 

C2. 

O.ZASboE 

02. 

0.288005 

02, 

0.29999E 

02, 

0.299S9E 

02, 










alppli I . 

ISf 










0.24i8BE 

03, 0.2799SE 

03. 

0.287-325 

03. 

0.29958E 

00 , 

0.312155 

C3, 

O.OZhZIE 

63 . 

0 . 337 2B£ 

33, C.1998S£ 

03, 

3.36291E 

..3. 

3. 37998E 

03, 

a.38 75SE 

C3. 

U.392&IE 

u3 , 

0 . 3925 7E 
a.o 

03, C«905l9£ 

03 , 

t>.9l77|E 

1.3 • 

0.9 J327E 

03. 

0.992995 

C3i 

3.99492E 

03, 

— W — 1 

*9H<|f23988.,2i,3a8.,2,)7,(7 

. .29838. 

29423. .2925 1 

,23484* >23029 

.,21819. ,20989. , 

19779. ,18q 59., 15779 
NSCTftS>8 , 

• , I295,j.. 


55u0 

..9494. >2892. 

, 1 198. t2« 

c • t» 


UAKChOaO, 

NAKnCOaU , 

TAuHCO * l •■ 0 •• 9 ..*•• l2 .» l ‘ t .,| 4 .. 19 .• 2 ;.. 2l . 9 »^ 5 . 9 ,^».••, 33 . 9 , 37 . 9 , 39 .■», HJ .^, 53 . 3 , 

r£MHeO(n.3.7y.4,7y.5,7y.2,8O,9,81.7,3»7»,5,2.7y.3.7»,y,8l.a,84.»,y0.3. 


Figure 2-1. SAMPLE CASE INPUT DATA (Continued) 
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uriABi I lae* IS 
Tab 1 1 1 , 1 )>a. 
TAiBOl I t I X9C 
TABI I I (ZlaQ. 
TaBUI I 

tab 1 ( I i3l ■0* 

TABOl 1 
TaBI I I 
T ABO < I 

TaBI ( I |S|«Q. 
Tabu! i iSI'hz 

lABl I I (AlaQ. 

Taboi I ,A i>ai 
TABU I ,7l«c. 
Taboi i , 7 i . gz 
Tab i 1 1 >8 1 >q. 

T ABO I I I 8 I ag J 
NAAAf TaM, 
Tauat T< 1 i«a* 
TEHAf T ( I I aga 
lENO 

CASE ENO 


OiC.St 

• I iSTa 
0 i Q • S • 
. 1 >91 . 
2 O 1 S ■ 
•A l9C‘ 
7 • C • B I 

• 2 • 8S • 

• 1 • 8 I • 
0 • 0 1 S ■ 

• 8 I 8 j * 

3>3«Si 

• I I go* 
3 • 0 • 5 • 

• 081* 


^ *5*2»s*B# 5, 
S(8i.g,ai*gi 
l*S*2*&tO*S* 

'••88.1 ,82.8, 
I *8.2.5, 3. 5, 
0 >ab*;,B 2 . 2 , 

I *S,2*S,3.S, 

‘••82*3*8(i*S* 

l*S,2.S,3.5, 

C.7»*A*78*7, 

1 *5 ,2*S*3*5 

7.79*8,78.5, 

I *S. 2*5. 3*5. 
9 (79*5, 78. A, 

I *5.2*5.3*5* 
’• 80 * 2 . 7 »i|. 


8*5 *5*5 .8. 
83.1 ,79.7. 

9*5. 5*5 ,8. 

91.2.2*85. 
'•*5*5. 5,8. 
83.9,85.5, 
'•*5. 5. 5. 8 
79 . A, 79. 5 
■i.S,5.5,A 
78.J.78.2 

9*5. 5*5, 8 
7«.3,2*77. 

9*5*5*5.8. 

78.1 . 77 . 9 , 
9*5, 5*5, 8. 
78.5.2*78* 


5, 7*5. 8 
79*8.79 
5, 7*5, 8 
7.HJ.9, 
5, 7*5, a 
85,6,80 
5, 7*5, a 
79*6,79 
5, 7*5, 8 
73*3,78 
5,7*5 ,8 
9,78*0, 
5, 7*5, a 
78*0,78 
5. 7*5. a 
3 . 78 . 5 , 


•5 
I 9 

*5 

3| 

*5 

*'B 

*5 

*8 

*5 

* 9 
•5 
78 
*5 

* I 
*5 
2 


, 12 . 75 , 20 . 
* 83 . 0 , 80 . I 

• 1 2 . 75 . 23 * 
*1,81*2,81 
, | 2 * 75 i 20 * 
,81*0,81*1 
, ; 2 • 75 , 20 • 

• 7*^*?.8q#0 

. I 2 . 75 , 2 c. 
,76.5,78*8 
. I 2 * 75 . 2U • 
. I ,78*2, 5* 
.12*75.20 
i2a78*2,78 
•12*75.20* 
78*6, 2*78. 


25.27.75 

.5*80*2. 

25.27.75 
*9,81.2, 
25,27.75 
.81.2,2* 
25,27.75 
• 8y. 1 , 2» 
25,27.75 
> 3 a 7 8 . 7 , 
25,27.75 
78.3, 
25,27.75 
• 3 , 9 a 7 8 . 
25,27.75 
8 , 3*78. 9 


'35*25,95.0, 

'35*25.95.0, 
81.1,2*81,0, 
35*25.95.0, 
8|.C*2a80.9, 
*35*25,95.0, 
83 . 0 . 2 * 79 , 9 , 
,35.25,95.0, 
78,8*78.9, 
•35*25, 9 5,q, 

•35*25*95.0, 

9, 

, 35*25.95. o> 


27*5, 28.5,29.5.30., 

79. 4, 79*5.79. 9, 79. 3, 79. 2, 79. 1,79, 3, 80, 2, 82*0,89*9,86. 9, 


ALL OA»A CA«US FOB THIS CASE HiVE bEEB TRabSFERED TO 0 1 SR 


Figure 2-1. SA.MPLE CASE INPUT DATA (Concluded) 
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Section III 

SRB-IIID SAMPLE CASE RESULTS 

This section presents the prediction results for the sample case. The 
first portion of the listing shows the initial motor geometry and case control 
constants. The time solution results of the internal ballistics simulation 
follow this portion of the listing. The calculation time intervals used in 
the simulation were ais follows: 

(1) 0.25 second interval during the start transient 

(2) 2.0 second interval during mainstage (steady-state) 

(3) 0.50 second interval during tailoff. 

In order to reduce the size of the resulting printed output, the motor per£orm- 
ance and increment dividing plane data printouts were suppressed for every 
other calculation time point during the steady state and tailoff portions of 
the simulation. A con^ilete listing showing the results of each time point 
calculation for this sample case is on file with BL-24 at MSFC. 




SPACE shuttle solid ROCKeT OOoSTeR perporhance cvaluation-hooel- 

5RO-mo SAMPLE CASf (a SECTOR THERMAL GRADIENT) 7/74 


• »» •»»- 


r*-r» rrwtrrrrwrmm-m— 













CYLINDRICAL SECTION INITIAL OEOMETRY 
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CrUNOHICAL section INITIAL OEOMETRV 
SECIOH PONT AREA (APRISC) 

SECTOR • I •• 2 •• 3 


HHwqjSq 

— 32*».o250 - 

■ 329 »0^50" 

--329«02 50 - 329.0*S0‘- 

329.0750- 

329»o750' 

—329.0750 

3’2.T75C 

332. 77&0 - 

332»97So- 

332»7750 332.7750 - 

332.7760 - 

332.7750' 

-332.7750 

—^39 '•*7 7&A' 





32V. 8000 

329.8000 329.8000 

-329.8000 — 32 9,8000 

”3 32^ 7 ,7 5 O' 
329.8000 

f 

329,8000 

— 332»775o 
— 329.8000 

37| *32S0 

371 .32&0 

37| .3260 

371.3260 37|.32S0 

371.3260 

^7| .3250 

— 371 .3260 

361 »V5Q0 

— 3m .9nAn 3fii .9Anf»- 

— 381 .9000 — 38| ,900O — 

"3 A ft ‘ ft 9 A ft ^ * " ■ 

—3 fi t*m '9 A ft fV*' 

•-—ft A t>B 9ft ft ft- 

38| .VOOO 

381 .9000 

38i ,9iJ00 

381 .9000 381 .9000 

381 .9000 

36i ,9000- 

JOl ftTUuu 

— 3B| ,9000 

329.1260 

329.(260 

329.1260 

329.(260 329.1260 

329.(250 

329.1250 

329.1 250 

37| .3260 

37| .3250 • 

37| .3260 

371.3250- 371,3250- 

371.3250 - 

-37 1 .3280- 

— 371 »325o 

361.9000 

381 .9000 

3«l .9000* 

381 .9000 • 38( ,9000 

381 .9000 

38| ,9000 

3BI .9000 

3«l .9000 

381 .VOOO*- 

38| .9000 

-381 .9000-381 ,9000 

361 .9000 

38| ,9000 

-361 .9000 

3T5.2000- 

--375.2000 — 

376.2030- 

-375.2000 — 3 25,2000 — 

-3tS.2000 3 75>20(50 

— 375»200a 

39| .3|2S 

391.3126 

39| .3125 

391.3125 - 39( ,3125- 

391 .3(26- 

39( .3(25 

—391 .3125 

*38.<t| 26 

630. ‘M25 

638.9125 

638*9(26 638.9(26 

638.9(25 

630.9(25 

- 638.9(25 

*82.2000 

- 682.2000 — 

'682. 2 COO “ 

- 6 8 2.2000 — 68 2,2000 — 

682.2000^ 

- 682 . 2000 " 

—682.2000 






HE*!) END 

BE AOEH — — — NEnO OELH — , ^ - 

s. 2 oooooo*oi i«oooooop*oo ^JL..ooaoooo»o* E - i.aeioaoo^oi 

p J rcf tti - AtTE RE2 HE I HE^Z Htt) HER 

5 2.l0a0000*0» I.57 q7V63*00 I , 276**HM04oO 2,lc0ooa0 + 0l 0.C3C00C0 6 , »27o7784!j 1 6,927o7»8*ol 6,927o7*8*0l 

• vrtO - vet -• TAUEO - TAUEl CaJ — - ' - CCCE ^ CCVE ~ 

t C.uoopooo 7.9213007*05 8 . 62<< 8270*0 • O.OOOOOOO C.OOOOOOO 0.0000000 2.09577T3.07 0.0000000 

CDCe - COVt CECE CEVE ' ■' ^ 

e.b022676*c5 8.7000000*01 9.2723780*0* 2.09S7773*o7 ' ' 


01 » BE AOCH ^NEnO “ — DELH 

9 . 0000000*01 ' 1 * 0030003*00 9 . 0000000*01 2 " 2 . 2810000*01 : 

*<ei ALTEM ALFE RE2 HEl HE2 HEO HER 

7.5000000*01 1.5737963*00 8 ; 8593657irDl 1 ; 53DOOaO*'tn~ — CiOOBTlOiOO 5T5O9 7 7 06-*-OI 5TS097TD6VPT 7T7707Ta5^ 

9FE0 vee TAUEO TAUEl CAE CbE CCCE CCVE 

2. IS 3 1 295 1 *36 1.0637873*06 6.Q983672*o1 O.OOOOOOO O.OOQOOGO 0.0000000"" ‘" 2,0273029*07" 0.0000000"" 

CDCE CDVE CCCE CEVE 



ignition time,- time 1S> .00000000 


- " . . pfjogHAH 

P*HAMETtK OESCHIPTION (UNITS) NOMeNcEaTUHE 

motor paramETEhs; ' - 

total DELIVEHEO THRUST (NiLBF) ETOEL 

total vacuoh Thrust (N'liBr) ftv*c 

ThRuST CONIRIUUTION of inerts (N.LBF) Ft 

ytLIVEREO total impulse (N.S,L0F«SI SRMDTI 

TOTAL VACUUM SPECIFIC IMPULSE (S.SI TISP 

VACUUM total impulse (N.5,LBF»S) — SRMVTI 

thrust coefficient cf 

GRAIN discharge mass FLOWRATE' IK(T/3 .CBMrSl BOOT 

FLUkRaTE integral (KG.LaM) SWOOTN 

INERT mass flowrate (KG/S.LBH/SI HIF ' 

((.ERTMaSSREMAINING (KG.LUMI MIR 

total burn, area (M.»2,IN.»2| ABTOT 

total PROPI-LLAnT volume (M.»3,In«*3| vf 

PkOPCLLANT mass remaining IKS, LQHJ BF " 

TUTal GAS MASS (KGiLUM) WGTOT 

RATIO OF specific HEATS GAMA 

molecular weight Of GAS ( KG/MOLE , LBM/MOLE I AMW 

characteristic eamaust VELOCITT IM/S.FT/S) cstar 

kaaimum chamber mach number AMPN 

■ mEao end parameters; 

TUfAt pressure (N/M..2,LHF/IN*«2» pH 

PRESSURE integral ( N • S /M • • 2 , L U F • S / I N • • 2 ) SPHOT 

BURN AREA tM.«2,IN»«21 AHH 

burn rate IM/S,1N/S) • HUZII) 

distance burned IMiIN) TAUZU) 

PRUPELLANit VOLUHE (M»»3,IN*«3) VFH 

GA-S VOLUME (M».3,IN».3) VPH 

GAS STATIC temperature (OEG K.OEG HT ^ PRNT(Vi3> 

CTLINDRICAL section parameters; 

radial burn area IM«.2,|N»*2I - ABCTl 

segment FACE Burn area (M«*2tlN**2i ABSLoT 

propellant volume <M»»3,IN»»3) VFCTt 

gas volume TM».3,IN»»3) VP 

aft end Parameters; - - — ^ 

total pressure NOZ EnT (N/M«»2,LBF,/IN»«2) PON 

pHt-SSURE integral <N»S/M«*2.lBF«SFTN»»2) 5P0NDT 

burn area (M.»2,IN..2I aah 

burn rate, REG I on a - 1 m/5 , I N/SECI R B Z » NT* iTl") — 

burn RATEi. REGION B ( H / S , I N / SEC I RBZ < N I *2 . I > 

0 I ST aNCE BORNEO , region A TN.INJ ^ T AUZ ( N I ■* I t )' 

DISTANCE Bu3tnED, region B TM.IN) TAUZ(nI*Z,IT 

propellant yOLUHE lM»»3,|N.«3l ! VFN 

GAS volume (M»»3,IN*.3> VPN 

G*S STATU temp, NUZ EnT <0EG"K-.t)t6-r» rRNrtNl*2.3 + 

, PORT area, NOZ ENT (M».2,IN».2) A2A 

NUZZLE pakameters: ■ 

throat area (M».2,IN..2( at 

capansion Ratio * epr — — 

PRESSURE ratio PEPO 

• misccllaneous -parameters; 

anisotropic burn Hate coefficient akhst 

NUHbER OF PRESSURE ITERATIONS * A.NLOps 
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IHnUST CohTRIBUTIUN OF IrEHTS (r.lBFI 

DtHVLRED total IMPULSE IN.S.LDF.SI 

total vacuum SPECIFIC IMPULSE IS. Si 

VACUUM total Impulse ihas,lbf»S| *- 

thrust coefficient 

grain discharge mass FLDHRATE' IKG'/S7CBH7'5T~ 
FLUaHaTe integral (KG.LUMI 

INLlit MASS FLOiVKATE I KG/S .LDH/S I ' 

inlrt Mass remaining (kg.lbhi 

total burn area IM»*2.IN»»2| 

total PKOPLLLAnT volume In»«3I 

propellant mass remaining iKG.LBMl 

total gas mass (KG.LBMI 

RATIO OF SPtCiFIC HEATS 

MOLLcOlaH oEIGhT OT gas ( kg/mole .LBM/MOLE ) 
characteristic exhaust velocity (M/5,FT/S)- 
maXimum chamber macm number 

hEad end parameters; — — — 

TOTAL pressure ( N/ M « » 2 , l BF / I n • • 2 » 

PRLSSURt INTEGRAL I N • S / It • • 2 . LOF • S / t N« • 2 I 

B U K N AREA I M ♦ • 2 t I N • • 2 I 

BURN RATE (M/S, IN/SI - 

uISTanCe burned IM.InI 

propellant volume ( M • • 3 i I N aas I 

G.X S VOLUME I M» o 3 , I lv» • 3 j 

GAS SIATIC TEMpERAIUkE (DCG KiDEG R| 

ctlindkical section Parameters; 

Radial butin aRea im»»2,ih»«2) — ' 

segment face Burn area iha*2,in**2I 
propellant volume (M»»3, |N»«3 j- — 

&AS VOLUME (M«»3, IN»»3) 

AFf End PaRANcTErS! 

tuTal Pressure no/ ltjT (n/m«*2ilbf/in*«2I 

PRESSURE INTEGRAL < N • 5 /M • • Z i L OF »S / T n • » 2 I r 

BUHi, aRLA |M.*2,IN«»2) 

oUHi. RATEt Region a -em/s i i n/sec-> 

BURN RATE, region B (H/S,IN/SLCI 

distance eUHNEDt region a EN.IN) 

DISIAnCE QURnEOi region b (m.Ini 
PHoPE.LLanT volume EM«»3,;n*«3I 

GAS VOLUME I M « • 3 , I N • • 3 ) 

GAS STATIC TEMP, NOT E N T 't DE g K , ot fr-Rl 

RUM AREA, N02 ENT IM»»2,IN».2| 

NO/ZLE PARAMETERS! - ■ 

throat area (M»»2, |N.»2i) 

E aPaNS I ON RATIO - - 

pRtSSURE ratio 

MISCELLANEOUS - PARAMETERS — — 

aMscirupil burn Rail coefficient 

number of pressure TTE rat IONS , 
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IGnITJOM TJMt, TI»1E_ (bl 


.75000000„ 


PARaMLTER description (UNITS! 

motor parameters; 

TOIaL DELIVEKEo thrust (N.LDF) 

total vacuum Thrust (n.ebft — 

IH«UST contribution of INEHTS (NiL0F) 

uLLiVtrttO total impulse (N»5,L(SF»3I 

total Vacuum specif I c impulse is. si 

VACUUM TOTAL IMPULSE (N«StmF*S| 

TI.KUST COEFFICIENT 

GRAIN DISCHARGE MASS FLOWRATf (KG/STCOMTSI" 
RLUftHATL integral (KG.LUM) 

INERT MASS flowrate I K G / 5 . LB H /S 1 
iuEfir MASS rEmAInInG (RG.lOmI 

total burn area IM«*2.IN«»2| ^ 

total Propellant volume (M«»3iiN»*3i 
PRCPELLaN'T HASS REHa'INING (Kg.LbmI 
TO I AL gas mass ( kg iLUM ) 

ratio of specific meats ■ 

kOLlCULAR AEIGhT of gas (KG/MOLE .LBM/MOLEI 
ChAKACTLRISTIC EXHAUST VELOCITY (H/S, FT/SI' 
maximum chamber MACH NUMBER 
mEau end Parameters; - 

total pressure (N/H*«2.LBF/|n»»2I 
PRESSURE INTEGRAL I N • S / M • • 2 . LUF • S / I N • • 2 I 
Burn akla (h«*2.In«*2I 

BL’Tn Rate (M/S,1N/S) “ T* ' ■ 

Oisi ANCE burned <M» iNl 

propellant VOLUME ( II . . 3 • • 3'l ^ 

gas volume I M« • J t I N • • J I 


GAS static temperature (DEG K.DEG'R) 

ctlinorical section Parameters; 

RADIAE burn area IM»«2,IH»»2I ~ 

segment face Burn area im*«2.In**2I 
propellant volume ^l•••3, IN»»3) 
gas volume |M»»3|1N*»3I 

AF'T End Parameters; -• 

total PRESSURE N02 ENT I N/ M • • 2 , LBF / ; N • • 2 I 


PRLsSURL iN'TEGrtAL lN*S/n»»2,LBF»S/lN»»2T‘ 
evHl, area IM»»2i IN»*2I 

SURN rate. REG I orr a- TM/S . I n/sect 

BURN rate, region B IM/S.IN/SECl 
OisTANtt BURNED, region A IN, INI' 
distance burned . region B iM.lN) 
PROF-ELLanT volume IMr»3, JN»»3I ■" 
gas VOLUME IM*«3.IN»«31 


GAS static temp, NOI CrJT-(OEG~ICVDEO-RT- 
PORT area, NOT ENT lM**2,IN»»2l 

N-UTTLE Parameters': 

THmuaT area (H.«2,IN«»2) 

EXPANSION ratio ■ ~" 

pressure HAIIO 

R I SCELL A NEDG-S* parameters;" ^ — 

an I soTROP 1 r, BURN Rate coefficient 
,.U' 1|.LR or M.iLSSORt iterations 


PROGRAM " 

nomenclature 


ftdel 

TTVAC" 
F I 

SRMDTI 

tisp 

srmvti 

CF 

- KDOT 


swdotn 


international 


I 1*15637^. 

“I 2550575 '.- 
I I5v5‘(,3R 
B2H735n, V 
257.VV257 
5V3I177.9 
1 .6396975 

• NSVR. 3B56- 
2322.5999 


ENGLISH 

2575 * 195,2 

-2321981.5- 
26067.573 
1 (79653,2 
257.99257 
I333999.3 
1.6396975 
-10T»T*092- 
5120. 9552 


IMIF 
M IR 

62.231659 

330S,06I1 

137.19775 

7266.9573 


abtot - 

VF 

“ 286,39837 

208.29955 

'993918.37 

175920(3. 


AF 

5O‘I2O7.-b0 

1 1 1 1587.9 


WGTOT 

305.60501 

850.55953 


GAMA 

1 . I5V9656 

1.1599656 ^ 


AMR 

12.B897 1 6 

28.9(6960 


CSTAft 

■ 1561.9510 

5(22.8709 -- 


AMPH 

.38579373 

.38579373 


pH 

.6B967692*C9 

898.00000 


SPHOT’* 

.28j7B63I*0» 

■ 9( 1.59725 ■ 


AHH 

126. 99b 90 

196897.92 


HilZI 1 t 

,10262329-01 

,9098(591 


TAUT ! 1 I 

• ,92233990-02 

. (6627392 


VFH 

95 .B 6 O 910 

2798609.9 


VPH 

9.2929(90 

569037.22 


PHNTI i .-31 

— 3919, 1393 

6195,9918 - 


abctl "" 

■ " 199.20599 - 

223518.96“ 

, . 

ABSLOT 

.OOJODOOO 

•00003000 


VFCTC 

23>l. 21600 

19292792. 


VP 

56.2292B6 

3931016.9 


PON 

. 50975339*09 

739.33972. 


SPOHDT 

'.292S6839*0'7 



A AN 

IS, (99979 

23551,990 


'R0 2IN'I'»TTTT - 

.971 8S936”0'2 

•3 8 2 6 2 18 0 ~ 


RB2INI*2. 1 1 

,97IB5v36-D2 

•3b262IbO 


TAUEInI*I.II 

.39526029-02 

• 1 S5 6 1 12 9 


TAUT (N* *2 . 1 1 

.39526029-02 

.15561929 


VFN ' '■ 

0*^l75tibH 

501966,00 


VPN 

0 . 83 1 B 738 

. 538959.01 

• 

'PRNT ITJT*2".'31 


6198.5996 


A2A 

5 . 1 607B60 

7999.2399 


AT 

1.5015500 

2327.907 I 


EPR - -- - - 


7* 1582D00 


PEPO 

.21610336-01 

•21610336-01 



AKRST 

ANLUPS 


.38222999-01 

s.ncbroco 


.3U222999-0I 
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celivehfd iotal impulse (n.5,Lar*si 

total Vacuum specimc impulse (s.si 

VACUUM TOTAL Impulse in*s,lbf»S) 

TMKUST COEf FIClEUT 

grain DISCIiARGe HASS' FLoAHATE 'IkG/STTHHTTr 
FEOnRATE IMEGRAU (KG.LUM) 

INEM mass flowrate (KG/SiLBM/SI — 

TnEwT HASS remaining (KG.LOH) 

total burn area tM»«2,Iu»»2) 

total PROPELL*nT volume IM»«3i[n»*3| 

PHOPELLANT HASS REM AI N I (JG < K u , L (3 H I 
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ratio of specific heats 

MOLECULAR "EIGHT 0( GAS ( K G/ HOLE , L BH /HOLE ) 
CHARACTERISTIC EXHAUST VELOCITY IM/S.FT/SI 
MAAIMUH CHAMliLR MACH NUMUEH 

mEaD end parameters; ■ 
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Burn area (m»«2iin»»2) 
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GAS STATIC temperature iOEG K»DEG'"» 
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distance bURNEOi region U (M,IN1 
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P*H*MtTER description |UN|TS» 

HuTuR parameters I 

toTau oelivekeo thrust iNfLan 

TOT^L ThRUST IUiLhET 

iM.<u5T Contribution oE In^rts 
OCL lVCRf-D total impulse TN»S.LBF»5I 
total vacuum Specific IMPULSE (S.si 

VACUUM total impulse (NaS.LQFaSI 

TMKUST COtfFIClENT 

GK-V|N oiscmahge mass flowrate (KG/srrBH/ST 

F L 0 (, R A T L ; !l N T L 0 R A L ( F. G , L U N ) _ 

inert Mass flowkaTe ikg/s«lbh/5I ' 

jnlkT mass remaining IRu.LllMl 

total DURn area (M*»2,IN«*2| 

TuiAL Propellant volume im«»3.in« *t> 

pkopelEant hass rehaining (kg.luhi 

total GaS mass IKGiLUMl _ 

ratio of specific heats 

mOLlCULAR •iEIGHT of gas ( kg/mule .LBH/MOLE i 
CH ikAcTiRlSTIc EAHAUST VELOCITY (H/SiFT/sI 
,MA‘|MUK chamber MACH number 
hEaU EM) rAPAMLiERS: ' ' 


total pressure (NVn»»2,LUF/lN»»2> 
pressure integral (N*S/H*»2iLBF»S/1N»*2)"' 

0 U h N A R L A ( M • • 2 I 1 N • » i2 > 

BURN RATE (M/S.IN/Sj 
OISTAnCE oURnEo IMiInI 
PROPELLANT VOLUME T M • *3 7 TN • • 3~) 

GA'S VULUHE I H»»S t i it* »3 1 
GAS static TEmpEhATURE (DEG K,DEG"R> 
ctlinupical section Parameters: 

RAUlAL burn area 1m»»2,1N»*2I - 

segiiEnt face Burn area (H»»2,iN*e2i 

fHOl-ELLANT YOLUt-C 1 M • • 3 i I tT» • 3 1 
& AS volume TM;» • 3 1 I N»«3 I 

aEt End paraHETErs: 

total Pressure N02 ENT (N/M»»2,LBP/TN»r2» 
pressure integral iN»S/M»»2»LBF»S)'lN»»2 >~ 
tiUpu. AREA IM»»2,IN»»2) 

BURR RAte, RtGtON'A iM/S»lNF$tCT 

bUSN HATE, REGION B (MFS,IN/SEC» 

ISTANCE BORNEO* REGION A <N,INI 

ISTANCE BURnEOi region B iH.lNl 

PMOPELIanT volume tM«»3,|N»»3> — 

gas VOLUME IM»«3iIN*»3I 

GAS static temp, NUi EnI "IDCG"K .OEO-RT' 

PUhT area* N02 ENT (M**2.IN»»2I 

N'JcZLt parameters: 

TH%LaT area IM.*2,IN»»2) 

lapansion Ratio ‘ 

PRESSURE RAT 1 0 

miscellaneous - parameters: — 

ANisciPOPic BURN Kate coefficient 
NO-U’LR of PRLSSURL iterations 
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I UN 1 T ION T Ifit T JME 


33t00a000 


PaKaNETER description (UNITS) 

:!CrC‘t PARAHETCHS; 

IUTaL OEUVEKEU THKUST (N,LBF) 

totai. VAcoun Thrust- tn.ldf) 

THhuST contribution or iNtHTS In.lBF) 

OtulvERti) TOTAL impulse |N»S.LtJr»S) 

total Vacuum specific impulse is, si 
VACUUM TOTAL Impulse (N«StmF*si ■ — 

THRUST CQETFICIENT 

grain DISCHARGE mass FLOKRATE' IKGVSTCBMVSD — 
fluhrate integral (KG.LBMI 
l.iLt^T mass, FLOARaTE ( K G / S t LB M/ 5 ) ' * 

ImEhT HASS REmAINInO (KG.LBm) 

TOIaL burn area (M«»2,IN«»2) ^ •“ 

total PNOPLllANT VOlUML IM»«3iIN»*3| 

PKO.PELLANT MASS REMAINING (KG.EhHT : 

TuTALGASMASSTNGtLBM) 

RATIO Of SPECIFIC HEATS ' ' “ 

MOLLCULAR AEIGHT Of GAS ( K G / HOLE , LB M/ MOLE I 
CMARAC lEHlSTIC EAHAUST VELOCITY ( H /S , F 7 /S ) "' 
MAAIHUM CliAMUEH MACH NUMBER 

HEAD END PaRAHETEKSS 

I 0 I A L P K E S S U R E ( N / M • • 2 , L U F / 1 N • • 2 > 

PRESSURE integral ( N • 5/ M • • Z i LBF * S 7 I N • • 2 ) 

B U I' t< ARE* T M • * 2 1 1 N • • 2 I 

BURN RATE !M/S,IN/S| - ■ - 

ttl STANCE burned TM,1N) 

PMuPELLANT volume «M»»3,lN»»3l 

GA'S volume <M»«3|IN*»3) 

GAS STATIC TEMPERATURE (DEG K»DEG*'«) 

ltlirlkical se;cT|un parameters: 

HAOIAL burn area IM»»2iIN»«2) — ; 

segment face Burn area (m»«2,in«*2» 

propellant volume TMa»3,IN»a3) 

gas volume ( M»« 3 t I ll••3) 

AfT End Parameters; - 

TUTaL pressure NOZ ENT 1 N /H • • 2 , L DF / I N • • 2 ) 
pressure Integral <m»s/m»»2,lbf»sFIn»*2) 

ijURfi AREA iH»»2.IN*«2) 

B U'<N rate i'RE G [ION A“(M/S»I H / SEC ) — 

burn rate, region B (M/SiIN/SEC) 

OiSIANCE OuHnEdi region a (NtiN) 

DISTANCE BURNEDt REGlOfI B (M,IN| 

PROFELLANI volume (M*«3iIN»»3) 

G*s Volume (h»»3iIn»«3) 

SAS static temp, MOZ ENT~(DEG-K7DCr&~Tn 

PORT ARla.HQZ £I(T (m»«2.IN»»2) 

NOZZLE PAraMI- I ERS : 

ThRuaT area IH»»2tIN**2) 

CAPAUSICN KATIo - 

PRESSURE RATIO 

miscellaneous - parame ter-s; — - — 

AlUsDIhOpIC burn rate coefficient 

NU'-iittt or PRTSSURE iterations 


Program 

(OMeNcLaTURe 


ftdel 

“FTVAC 

F I 

SKMOT I 
TI SP 
SRMVTI 
CF 

■ WDOT 

SttOOTN 

hiF 

mIR 

abtot 

VF 

"*F 

wgtot 

gama 

AMW 

■ CSTAr 

AMPH 

pH 

SPHOT 

AHH 

•RBZI I > 

TAUZI I I 

"VFM 

VPH 

• PRNTI I i3) 

abctl 

AOSLOT 

"VFCTL 

VP 

PON 

'SPONDT 

A AN 

-RB 2 T-N I-Hi-f-i-p- 

Raz:iNi+2, 1 ) 
-TAUZ (nI-»^I .1 I 
TAUZ(nI*2, I 1 

- VFN 

VPN 

"PRNT (NI-RZVSS 

A2A 


A K R S T 
ANLOPS 


1 




l!lC«tMENT OJVIOlNli ^LanE DATA; 


KAiS 

AOniTic.r- 
KCt, I Oi.S 


fOWE 

723. CB 

15.000 

721.02 

3g«0G0 

721.71 

i 15.000 

— - 72 1 .60 

6-0 *000 

? 2 1 .18 

I 75.000 

72 1 ,36 

i lo.OCO 

7 2 1.23 

!■ IO5.UC0 

72 1 . 1 0 

1 i 6 *' / 6 i 

721.00 

1 1 * • 7 7 1 

720.19 

131*771 

720. 9a 

; !' 1 1 3 . V 1 1 

720.98 

150.111 

720.02 

1 73 i 1 1 1 

720, 61 

lH0.nl 

723.17 

2030111 

720.29 

i 2lb.1|1 

7 2 0 • 1 0 

0 • 233*111 

7|9,9| 

i ■■ , in* • 1 1 9 

7 19.72 

1' ■ 2*3. 9|9 

7 19.52 

1 . 270.9|9, 

719,32 

^ 213.919 

719.1 I 

t;. • ■ . : ' 3 0 0 • 1 1 1 

. 7lB.Vo 

323.911 

710.69 

3 3 0 • 1 1 9 

710.17 

353 . 1 1 1 

7 10.21 

1" 3 6f. 1 1 1 ' 

710.02 

’ , 363.111 

7 17.7 a 

hv- 1 3ifi.vi9 

7 1 7.55 

1 i 103*010 

7l 7.1b 

1|».O10 

7 1 7 .21 

1 .* 127.o5|: 

' : , 

7 1 7 . 1 0 

[ . ;■ 1 12 7 •0*1 

7| 6.7a 

1 : ; 112.0*1 

7li.5l 

; . ' j 157. /j6| 

7 i 6 • £ 1 

: i 16 3*201 

7 1 6 . Q a 

0 : : , 170.201 

7 1 5 . 7 8 

! r ! • - 113.201 - 

715.16 

' i . , 5d0«2O1 

7 1 5 . 1 1 

523.201 

7)1.82 

" ' 530*201 

7 11.19 

! 5 b 3 • 2 G 1 

7 1 1 ‘ ;i 6 

560*201 

7 13.403 

I : 5 0 3 • 201 - 

7 1 3.119 

5Vo • 20 1 

7 1 3 . 1 1 

ilJ*.'f)1 

7 12.71 


DEG. R FT/Sec 

^20.77 A|S3«S7 l8S.a! 

7^0 t b7 ~ 6 I l»3.6| 
72a. 36 AIH3.33 201. 3< 

— 7 2a« 11— 6lN3»2r 2D1.0' 

7lV.«| 611)3.^6 216. gj] 

7|V.*7 6i>t,2.9g 221. gf 

V 11.13 A|-i2.ai 232. l7 

7|».id 6IM2.66 231. B3 

^ 718.18 6182. 5S 215.83 

7|1.|1 6I82.7S 23S.o8 

7ia.1C *112.17 211.71 

7l«.f8 6182.22 2*2.20 

218.10 *112. o« 2*8.11 

7ib.ll *181.18 275.51 

717.01 6)81 .71 282.23 

717.50 *181.61 288.88 

717.11 *18|.81 215.81 

7 1 6.87 *1 8 1 .31 301.16 

710.5b *111.18 • 3C0. 17 

716.22 *111.02 311.1b 

7lb.86- 6180.86 321.80 

715.53 6180.70 327,82 

7|5.18 6180.53 331,21 

711.83 *110*36 . 31Q.S7 

718,86 618Q.|1 316 . 1 | 

7i1.q1 6180,02 353.22 

- 7l 3*72 6| 31 .b'8 — 351, 5q 

713.38 6131,67 3*5.76 

712.15 6139.88 372,qO 

7|2.88 6131.83 373.71 

712,85 6|3l.2S 3*0.05 

712«21 *131.13 303.78 

718.07 *18|.72 205.35 

712.73 *180.81 • 338.10 

710*55 *130.20 813.81 

7c1*20 6136.88 853.80 

7CU.70 6136.61 851.85 

7o0*27 ■ 6136*38 8*6*20 ' 

7c7.76 *13*.|5 872.52 

'C7.25 6|35.?| 870.81 

706.73 6135.67 gOS.jl 

7C*.2q *135.83 811.33 

7c 5.(66 *135. i1 817.56 

7c5.;|3 6131.15 — ^503.76 

7G1.:50 6138, 7q Sol. 93 

7 01.03 *1 31.15 SI 6. o’ 



-.5SSn 


OATE 071076 


DWOOT 
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Af I End Parameters; • 
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PAHAMtTER DE^CHIPTIOH iUNITS) I 

KQTOK PARAflETERS; 

TUTtU iJtUlVEt^EQ thrust (N,LBF» 

tctai. Vacuum thkust iHriLon 

TtiKuST r. ONl H 1 UUT I OH oF ThCrTS tN«LBF> 
OtLlVERtO lOlAL IMPULSE ( N • S , LOF • S — 

TOIAL VACUUM SPECIFIC IMPULSE (S.SI ! 

VACUUM TOTAL IMPULSE; tN«S,LBF»S) • i- — 

THRUST COEFFICIEHT 

GRAIN UISCMAKGE MASS FLOWRATE t KG'/ S.LU 11751 

TlOi.HaU iINTLGHAL (KG.LttHI 

INERT MASS flowrate I KG/S ,LBM/S I 

Ii.EkT HASS HEMAINIMG (J.G,LOMI 

total burn area (M••2, 1N:«*2) 

rulAL PROPI.LLAnT volume' 

PI-CPELLaHI mass RiEDAINING (Kg.LumI ' 

tl’al Gas Hass (K&iLiUHi 

({ATTO of specific heats ^ 

MOLECULaH "EICHI OF LAS T K G / MOLE , E BM/ MOLE » 
C»'AhAC Tt K 1 S r 1 C EXHaUsI VE loci TV (M/S,FT/Sl ' 
maximum CHAMUEh MACH NUmBER 
'•eaU eho parameters; 

rufAL PRESSURE 1 N/M • »2 t EBF/ I N • »2 1 

MRtisuRE Integral (n»s/m»»2,ldF»s/1h»»2|--—- 

EUNH area 

burn hate 1M/S,|N/SI ■ 

D I ST aNCE burned ( M , I N I 

PrUPElLAHT volume i N»»3 . 1 N»»3 — 

G AS VOLUME ( M • • J 1 H • • 3 I 

GAS STATIC TEMpeHATURE (DEG K,OEG'R|- 

C TL I ■•I'H 1 CaU olCIiON PARAMETERS: 

RAGIAL BUKH area IM«> 2 ,IN** 2 | — 

SluMENT lace burn area 1M»*2,IN»»2I 

pnOPtLLAHI VOLUME ' (M»» 3 , IN»»3T ^ 

GAS VOLUME I M*«l I I N» • 3 I 
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TUTaL pressure NOE ENT ( N/ M • • 2 , l BF / I N • • 2 ) 

PRESSURE IHrEMRAL < H • S /M • • 2 . LOF • 5/ I N • • 2 I 

BURN AREA I M • 2 , I N • •2 I 

DUSV RATE* region A f M/S , I U/ SECIP P— ; 

BURN RATE. REGION B (H/S.IN/SECI 

DISTANCE burned, region A CN.IN) ■ 

distance burned, region B TM.lNl 

RHUPELLAhI volume TM**3.IN**3I 

GAS VOLUME ( H • • 3 . i N S ! 3 I 

GAS static temp. NOZ CNT“!DEG~K”DEG~in 
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Vacuum ThRust in, tor » “fTVac 

Ti-.kdST CDulHlUUIION OE InERTS (n.LBF) F1 
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TOTAL VACUUM SPECIFIC IMPULSE (S.S) TISP 

VACUUM total impulse (Na5,LBF»SI SRMVTI 

TMhUST COEFFIC (ENI CF 
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CATIO OF S*'(.ClF!C MF.ATS : GAMA ! 

IuLlCOLaR AEIGhT UF gas (KG/MOLE.LBM/MOLE) ahw 
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TAAImUM chamber MACH number ahpn 

(U END parameters L • ; ’ — 
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TOTaI utLIVEREQ THRUST (N.LbF) 

tu»a5- Vacuum thrust (N.Ler) 

THRUST CunIRIBuIJON oE InERTS (N.LBF) 
uM-JVLREu total iHPULSt «N»S,LBr»S) 
tuTal Vacuum specjiic impulse (s,s) 

VACUUM total iMPULSt (N.S,LBr«5) 

IlirtuST COCT FICIENT 


-PROGRAM 

nomenclature 
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~'FTVac~ 
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• SKMDTI - 
TISP 
SHMVTI 
Cf 


urAIh pibCHAKat MASS PLOnRATE IKG/S,CBI1/Sl hDOT- 


TlUaMaTe iNTEGRAL IKu.LUM) 

INERT Mass FLOaRaTE tKG/StLOM/SI 

inert mass remaining (KG,LI)M) 

total Horn area «M*»2tiN»*2» — 

TGIAL PROPLlLAnT VOLUME (M»«3,ih»»3I 

propellant mass remaining (Kg, L uHl — ^ 

TG'TaL&ASHASS(KG,LUMJ 
RATIO OT SPECIFIC HEATS 

HC'LLCULaH ".eight Of LAS (KG/mOLE,LOM/«OLE) 
Cra R A L Ter 1 S T I C exhaust velocity (M/S,FT/S)' 
MAXIMUM C H A M 11 E R M A C H N U M 0 E R 

mlau enu parameicrs: — — g_ 

total PkESGURE IN/H«.2,lBF/IN*«2( 

pKLSSOfsL lr<IEGRA.L < N *S ^M **2 ,lOF «S/ I N •'•2 ) 

BURN area I M* , I N* • 2 1 

burn KATE (M/S,1N/S) 

DlGTANCl UURnEO (M,In) 

PKOPELLANT ViOLUME IH* »3 , I N»»31' — ^ — 

gas volume ( M • • J , I f. • • 3 > 

LAS static temperature (DEG K,DEG”M| — 

CTlI'.URICal SECIIUN parameters; - 

raoial Burn area (m»»2.in«»2) - 

segment (aCEUORN area (M»«2,IN*»2) 

PRT'pt. LLnS' T VOLUME ( ri * ■ 3 ■ I N • • 3 I ’ 

GAS VOLUME ( M»« 3 , I N« *3 j 

AfT :E mo Parameters: 1 

TuTaL pressure M02 EnT I N/ H , . 2 , lUF/ i N . * 2 ) 

pKtSSURL integral TN»S/m**2,LDF«S/IN»»2 T 

SUK/i AREA 1M»,2,IN*»2) 
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lS-5 CCALCI 
IS-6 ZCALCI 
I S. 7 ZCALCI 
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Z c A L C I 
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IO«‘I. I 710 
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81 1-1089,1 7 
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8 1 1-1089.1 7 
a I ) ■ Io8 9. 1 7 
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SEcTOK nO 
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ZCALcI 001- 
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iml«t mass floaratl TKu/S.LBM/SI - 
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maximum Chamber maCh number ^ 
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TOIAL HrLSSURE ( N/M >>2 , LUF/ I N» ‘i? I 
pr,t.SSURl integral T H«S/M»»2 iLUF as/ I N*»2I 

6U-'NAKLA(M>>2.IN*»2) __ 

tjURN RATE (M/S,IN/S( • - ■ 

u I stance burned TM,IN:I| 
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GAS STATIC temperature (DEG KiOEG R) 
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SLOT 

INUHFaCE 
LOC* I ION 
I N • 


FO 

FSl A 


P 

FSja 


DEG. N 


U 

FT/SEC 


AP 

SO. IN. 


DWOOT 

lb/sec 


AU 

SQ. INi 


RB 


IN/SEC 


delta 

tau; 

IN. 


6SL0T 
LB /SEC 


F ORt rtARO 
AFT 


‘•^““*02 6»3eoB*02 6.12^8.03 ‘*,|2l6*ol |.6*(6o.rj'< 0*C030 ' ' 0*0000 

1.1677.C2 6.3aut02 6.38oO-02 6.12<»a.li3 H.|216.ol T.&NiO*OR 0*0000 O.QOOO 


O.OOOO 

"triTrcw 


0*0000 

o*oodo 


1 * 2 » 5 S*c 3 

I .295S*o^ 


yAS IJUILDUP IN SLOT. Df,/of • -3. 1063-09 


F ONt >»AhO 

aF T 


■ 9.2 7 gS -0 2 

9,2706*02 


6*3721*q2 

6 ,:// 52 *C 2 


6 . 362S.Q2 
6* 365»*02 


6. I 237«03 
6.1292*03- 


I*30’0+C2 

-1,3o8S*o2 


t .6303*09 

i .6383.09“ 


" 0*0000 

- 0.0000 


0*0900 

O.OOCO 


0.0000 

0.0000 


0*0000 

0.0000 


9.0B97.Q3 

9,0a*I7*Q3 


(1*3 UuILDuP IN SLOT, Dw/OT ■ -3.1670-09 


F OM. "ANi> 
AFl 


7.9639.02 
7 .943b*Q2 


6.3560*02 

6.3699.02 


6.33o9*02 

6.3385.Q2 


6.1215*03 " 2. I 956 *0 2 J * 63 83+0 9 "“3 . 3000" 
6.1227*03 2. I933ic2 1.6383.09 Q.OOOO 


"• 0.0300 

0*0000 


0*0000 

O.OOCO 


0*0000 ' 
0*0000 


•i*s buildup in Slot, da/oi • - 3.1509-09 


'6.8190*03 

6.Bl9o*03 


•PARTbN* 

•PaMbN* 

• p A 9 T b U * 

•P a 9 I liN • 

• P A K I U N . 

• I’ A H f 0 N • 

• P A h I 11 t( * 

• P A 9 I b H * 
•• p A P I 11 N • 

• P A A Ul N • 

• P A H t U N • 

• P A n I It N • 

• P A A I b l< • 
•PaHToN* 

• P A 9 I b N * 

• P a A T j, N • 

• p A 9 T b t! • 

• Pa 9 I BN* 

• p A K T b N • 
•P A R r U jJ * 
•P.sRlbN* 

• P i A T !) N • 
» P A K f b N • 

•PaP'bn* 
"Eb SUPn 
A L 0 r U h N 

• P A K I b ri • 

• F A n I b N • 
-PaP fiSN* 

• p A K I LN * 

• F A« I t‘ll * 


l|Hk« 0 |,bC 
T 1 . 9 j^* 0 I ._SJ} 
T IHI - 01.50 
TIME. 81.50 
Tint* a I . So 
1 I ML . H I . 60 
I I Ft. 0 1.50 
T IMt. 0| .50 
Time. 01.50 
TIME. 01 .50 
r I «(;* 0 I . 50 
T I ML • 8 1 , 50 
I I Mb . 3 1.50 
T I ML • 8 |i. 50 
Tilt* Oi.So 
TIKE. 8 1.50 
T I Mt * 8 1 » 5 o 
time. 01,50 
1 I n h • 8 1 . 5 c 

I IML. 01 .so 
T I ML . 8 I , be 

TIIML. 8 |. 5 o 
T I ML . 8 1.50 
T I ML • 81.60 
our iNCHEMtN! 
OUT. InCHEMENI 
TIMi^» 82.00 
TIME. 82. CO 
1 IMt * 6 2.00 
T 1 M L «: 6 2. 0 
n Ft B2.00 


I 5*7 
I 5*8 
I 5 - 1 
:l 5 “2 


I 5*5 
I S *6 


IS*I 2 CALCI 
IS «2 ACALCl 
IS -3 2 CALC 1 
15-9 2 CALCI 
15*5 2 CALCI 
1 S «6 ACAUCI 
ACALC I 
ACALC I 
ACALC I 
ACALC I 
I 5*3 ZC ALC ( 
15 - 9 : ACALC I 

acalci 

ACALC I 
IS »7 ACALCI 
) 5 -b ACALCI 
15-1 acalci 
1 5«2 ACALC I 
I 5-3 ACALC I 
1 S «9 ACALCI 

15e5 acalci 

15*6 A CALC I 
15*7 ZCALCI 
15-8 ACALCI 
LOCATION » 

location • 

15*1 ZCALCI 
15.2 ACaLCI 
Ss«0 ZCALCI 
IS*9 ZCALCI 
!5«5 ZCALCI 


79l-|p55.79 

79 )-IObS ,79 

79 > - loss , 79 

791 - 1055.79 

791-1055.79 

791-1 CS 5. 79 

771 - 1055.79 

79l,-Io5S,79 

791 - 1055.79 

79l*loS5.79 

79|«IQ55.79 

79 I - 1055.79 

791-IC55.77 

79l-loS5,79 

791 - 1055.79 

7 ?)- I 05 b . 79 

77 I-1c55,79 

77 1-11055.77 

77l-Jc55.79 

77 l-l 0 S 5.79 

79)*1c55.79 

791 - 1055.77 

79 )*lfc 55 , 7 V 

791 - 1055.77 

1090.7910 

1 o 90 , 79 |o 

781*1090 . 77 

701 * 1 G 9 C . 79 

781*1093.79 

79l*lc55,7V 

791*1055.79 


ZCALci 781 
ZCALc I -701 
ZCALc 1/01 
ZCALci 7 e> 
ZCALCI 781 
2 CALCI 781 
ZCALci 781 
ZCALci 781 
ZCALci 701 
ZCALCI 701 
ZCALCI" 70 ) 
ZCALCI 781 
ZCALci 781 
ZCALci 701 
ZCALci 781 
ZCALci 70 | 
ZCALCI "701 
acalci 701 
ZCALCI 781 
ZCALci 781 
AGiALcI 70 ) 
ZC)ALC( 70 1 
ZCALCI 781 
ZCALcI 701 
SECTOR NO 
SECTOR NO 
ZCALCI 771 - 
ZCALCI 771 - 
ZCALCI 771 
ZCALCI 761 
ZCALci 70 ) 


1090*79 
1090*79 
1090*79 
1 090.79 
1090*79 
109 C .79 
1090*79 
1090.79 
1090*79 
1090*79 
1090.79 
1090*79 
1090*77 
1090. 7v’ 
1090*79 
1090.79 
109C.77 

1093.77 

1090.77 
1090*79 
1090.79 
1090*79 
1090.79 
1090.79 
. 2 

. 3 

1039.78 
1039,70 
1039.78 
1090*79 
1090*77 


AINCN-1096.17 
AINCW-1095.25 
ai!NC6-l095,93 
A|NC6*1096.'90 
AlNCW«1097i5B 
A1NC6-1097.H8 
A INCn- 1097,83 
A I NC«- 1 097, M5 
AINCS»«i1096.|7 
A1nC.v- 1095.25 
A I NClVl 1 095.93 
* 1 N C .1 • 1 0 9 6 . 9 0 
A1NC»*-1O97.50 
A I NC I* - I 097 . 08 

A lNCiV-1 097 • 83 
AlNC*ralO97.05 
Al NC-.V- 1096.17- 
AlNCif,-l095,25 
A1NCW*I095.93 
•InC6-i096.90 
A1NCA=1097.50 
A|nC,V=iO 97.08 
AINC5!-l0 9,;n3 
A 1 NC « * I 0 9 7 , 3 5 
TAiU * 31.C29U 
TaU . 31.0290 
AjnCA- 1090.97 
A INC.V.1 090,31 
MNCy« = l093iH9 
A 1 nCz<« 1 09 I .26 
A 1 NO Zf:.: lb 92 . 96 


AlNCHI»|i)3ft,79 DELj. 
AINcH1-*I090."7’ DELZ» 
AInCMI" 109C«79 DtLZ» 

AlNCHI.l090.79 OELZ. 

A1NCHI»ID90.7’' DELZ» 
AlNCH|.l09G.77 DLLZ. 
AINCMI-ID90.7V DELZ* 
AlNCMI-1090.79 DL'LZ- 
A I Nch I . I 09?. 7 V OELZ. 
AlNCMI«109n.79 ULLZm 

A I NCHI. 1090.79 DELZ6 
*1 NChI, - 1:090.79 Oj^LZ* 
A I NCHIi. 1090.79 OELZ. 
A I NCH I - 1090.79 DELZ- 
AInCH|.1c90.79 DELz- 
AlNCHI.I 09 n .79 OELZ. 
AINChI=IC90*79 OclZ- 
AINCHI.I 09 C .79 OELZ. 
A INCHl- 1090.79 OELZ. 
A1nCHI«1093.79 DELZ" 
AINCH 1 .I 090.79 OtEZ. 
A|NCmI-I090.79 DElZ- 
A I NCH I- I 090 ; 77 DELZ.' 
A I NCH I - IU 90. 79 DELZ. 
TAUWDP * 31.0290 
TAUAOP . 31.0290 

*INCHI*t039.78 OElZ* 
AiNCHI=:o39.70 DELZ. 
A INCH 1=1 03 9. 7 a OELZ*' 
AlNClM-109r*.79 OLLz- 
A I NCUI a 1090. 79 PLLZ. 


5*381 ALP. 008. 09 
9.959“"aLP">998707 
9.600 AlP*990.06 
6*606 alp. 900. 03 
•6*7BT-ALP»99b,00 
7*099 ALP. 997 . 99 
7*037 aLP-997.99 
6*669 ALp«9h8.00 
5*381 aLP.998,09 
9.959 ALp.09B.Q7 
9.690 alp. 998.06 

5.608 Alp-998, 03 
6*787 ALP. 990, 00 
7*099 aLP- 997.99 
7*037 ALp.997.99 
6i669 aLP. 998,00 
•5.38r- ALP-9 9e.0••!■ 
9.959 alp. 990.07 
9.690 ALP«990,O6 

5.608 Alp-998.03 
6*787 aLP«990*OO 
7.099 Alp-997.99 

■7.037 ALP. 997 . 99" 
6.669 *LP-996.00 
TImE • Bil .50 
TIME • fil.50 
6*106 alp-998. 20 
S.S27 ALP. 990,21 
"S.650~ALP-99O.2i- 
.972 Alp- 990. 19 
l*66‘» aLP.990.15 


ALPHI.007.p, 
ALPHI-997,2‘5 
ALpH 1-997.21 ■ 
ALPH1.996.99 
ALPKl-996.73- 
ALPHI-994,44 
ALPHI-996.67 
ALpMI.906.76 
ALPM1,997.09 
ALpMl»997.25 
ALFHr.907.2t" 
AlPHI -996.99 
ALPH|. 99^.73 
ALPHI .996.66 
ALpHI.9'96.67 
ALPHI.996.76 
■ALPHI -997.0* 
ALPH1.997.25 
ALPH;l-997.?l 
ALpH:i.906,99 
ALPMI.996.73 
ALPmI-996.66 
7LFHI.99<,,4-7- 
aLPHI -996,76 


ALPKI-996.02- 
ALPMI=996.69 
aLPKI- 996 vi 
ALpMI.990.|6 
ALPMI .997.09 


I 





82.00 lS-6 2 CAlC( 79»-Io55.7» ZCALC« 78 5-I0'*0.79 
IS«7 ZCALCI _7j?J"IC55, 79 ZCALCI 76 5 « I fcSO. 79 
Ib-tt ZCALC« 79fl0&5.7<» ZCAUC« 7B|-10‘I0.7V 
IS-l ZCALC< 79I-IC40.7V ZCALCC 77(-l03H.7e 


• pm;tui 4» riMt-* 

—I I Hi. •- 6 2.00 
•Pi.<TuN« TlHi* 82.00 

• Pii'tbN* I lKt,« 82-00 

»KAHtbN* TI!1t" 82.00 lb"2 /CALC( 
<>i-A'<70N* flHt»-82»00* JS“3‘ ZCALCt 
•Pa. ”^bN9TiHLa 82-00 Ib«8 ZCaLC( 

•PA-tiHN* 7|Ht« 82-00 lb"b ACALCi 

.PaKIBN* MHfc. 82.00 lb«6 ZCALCI 

•t‘AHiBN» t|tlS* 82.00 lb*7.ZCALC< 

•PakIUN* Tint- 82.00 lb«U ZCALCI 


781-1080.7^ ZCALCt 77)-lu38.78 
78 >“Io83.7» ZCALc« 77J-I038*7« 
79|»IC5b,7'? ZCALci 7 8)«1080.79 
79)-ICSb.7’ ZCALC( 7B)“iCH0«79 
7 <j)-I0S5.79 ZCaLc« 7B)-IoMu. 79 
79)-ICb6.7'8 ZCALct 78|-Jo8C.79 
79l-IOSb.,7V ZCALc( 781-»0m0.79 




AimCW»|0H2.77 * I-N Ch I - I Oi« 0 • 7.^ 
AIMrft-lOM2. 71 aINCHI-1080.79 

A I NC >V - 1 0 'I 2 . 3 3 A I NC H I - 1 08 O . 7 9 
AINCA-1080.97 AiNCHI»l038.7B 
AlNC««|08n.3l aIUCHI-I03‘).78 

A lMCW=ri083.8S-A lriCHJ»!C3'l* 78 
A I NC A- IC 8 1 .2Z A > NCH 1 - 1080.79 
AlNC.V-l08 2.8 6 A|NCMl-!08n.7 9 

AlNC«"l082. 77 aIOCHI-1080.79 
AINc«-|082,7I AINCHI-IO 8 C .79 
A I NC 6 - 1 08 2 . 33 A 1 MCH I • I 080 . 79 


DAte 071076 PA5E I2I 

OtLZ- 1*979 alp- 886, 18 AupH|-H87.82 
OELZ- 1.9ZI AUP-888,J8 ALPHI-887.63 

OELZ- 1.588 alp- 888 . »5 ALPMl-887.91 
DELZ» 6.186 ALP<.886.Z0 f LPM 1 «h 8 6 • 8 2 - - 
OELZ- 5.527 ALP-888.2J aLPHI-886.68 

OELZ' - 5 .658- aLp»886 . 2|- ALpH I "886 , 60 
DELZ. .872 aLP- 888.19 ALPHl«88d.l6 
OtLZ- 1*669 alp- 880. 15 A LPh 1 -8 8 7 » S 9 
OELZ- rrv79 ALP-888;|8 aLPhI- 887.82 
OtLZ- l«92l alp- 886.18 ALPhl'887.83 - 

DELZ- I .5H8~ ALP-888. I 5 ALPH1-887.9S 






I&MTION IIHE, TIME (i» 


82*000030 


- PROGKAM 

PAKAMtTEH UESCHIPTION (UNITSI NOMENCEATUHE 

HOTUK PARAMETERS; ' 

TIjTaU UELnERED THRUST (N,LBF| FTDEL 

IuTj,i. V*cUt'M Thrust (N.LBfT"“" 'eTVac' 

Ti'MUbI CorjlHlBuTlON Of InErTS «N.uBE» El 

DE’wIVEKED IOTAL impulse (N.S,L8F*S» SRMOTl 

TCIAL VACUUM SPECIFIC IMPULSE <S,5» TISP 

VACUUM total impulse IU*S,LBP»S1 SHMVTI 

TliRUST COLFFiCIENT CP 

GK* I H discharge HASS FLOV.HATE I tCG/S7CBM/5T~ WDOT 

Vl.U,.RATt IUTEGHAL (Kg.LUMI SROOTN 

iwEKT Mass floakate tkg/s.lum/si ^ mip 

lr.LRI MASS remaining IK&iLBmI MiR 

TOIaL burn area IM**2,IN»«2) ■■ ABTOT. 

TUlAL PKOPEllAmT VOLUME (M**3,|n*»3I VF 

f-ropelEant Mass remaining (Kg,Lbm') wf 

total uas Hass ikg.lbmi *gtot 

ratio of specific heats ■ GAHA 

HUulCULaR alight of gas (KG/HOLE, EBM/BULEI AMIV 

CMAKACTehISTIC exhaust velocity (M/S.PT/SI ■ CSTAR 

MAXIMUM CHAfUiLH MACH NUMBER AHPN 

i.FaU END ,P-a(<a,meteks; ; ■ ^ — 

TUiAL Pressure «n/m**2i.uuf/in»»2I ph 

PNtSSuRL integral (N*S/H»»2 .l0F‘*S/1H«*2T" “ SPHUT ' 

BURN Ai^LA (M*»2tlN«*2I AHH 

BURN rate IM/S, IN/SI KBZUr 

distance BURNCO IH.INI TAU2l|I 

rKOPELL ANT VOLUME I H » • 3 i I N • • 3 VFH 

GAS volume I M* • 3 » 1 1. • • 3 I VPH 

GAS static TLMPEKATURE (DEG K|DEG Nl"“ PHNT(I‘,'3J“ 

CTlINUHICAL SECTION PARAMETERS: 

RADIAL BURN AREA 1 M* * 2 , | |J» • 2 ) ABCTL— 

segment FACE BURN AREA (M**2,IN**2I ABSLOT 

PRupELLAMT volume <M**3iIN** 3> — ^ VPCtt 

gas volume (h**3,IN**3j VP 

AFT Eno Parameters; . - 

tuTal Pressure no2 ent (n/m*»2,luF/in**2) pon 

phtSSURt INTtoMAL tN*S/M**2tL8P«S/'lN»*2I — SPONOT 

KUitN AREA tM**2.IN*»2) AAN 

oUhft HATE, REGION A - | M/S , I N/StC J KB 2 I N I'F^»-T1 

burn RATEi region B (M/S.IN/SECI RaZlNI+Z,! 

DISTANCE bURliEo* region A iN,IN| ”TAU2 |nI*I| 

distance BURnEo* region B (M.IN) - TaU2(nIM’2i 

prtOPLLLANi VOLUME lM**3>IN**3l VFN 

GAS VOLUME ( P. • • 3 , I N • • 3 I VPN 

GAS STAT|C tempi N02 EnT' I DeG—KTOEG— T tF — PRNTTfrr'P'2T 

PURI area, NU2 ENI (M*.2,IN*,2| A2A 

NOiiLL Parameters? - ■ ■ 

I h n G A I A R E A ( M • » 2 I I N • • 2 ) AT 

expansio'e ratio ■ ^ EPR 

PRESS URERAT 10 PEPU 

pISCFlLANEOUS-paraHETERS; — ‘ ^ 

an i soiRup I c burn Rate coefficient akrst 

r.UMi'ER fip PiPESSURE IIEnAIIONS • ANLOPS 
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SLOT 

INlEKF*CE 

LOCATION 

IN« 


PO 

PS I A 


P 

PS|A 


0E6* R 


U 

FT/SEc 


AP 

SO. IN. 


DWDOT 

LB/SEC 


AB 

SO* IN. 


RB 

IN/SEc 


delta 

TAU. 

IN. 


"SLOT 

LB/5EC 


F OhLaARO 

*FI 


l.|476»c? -6.2N37ro2 * • 7 ‘»26*02‘ ' * • I 2 1 6*03 . I 7M | fO I ' I • ** " 0 • 0000 

1.167 7*0 2 6.2*<36*o 2 6»2S24*02 6.I2|6 + 03 ‘l.l7*F|.ol |.6‘)4C*0‘F 0*0000 


0*0300 ‘ 
0*0000 


0*0000 


"inoooo 


0*0000 


0*0000 


I « 2»<* I *03 
1*2861*03 


C-AS buildup in SLOT. DV(/DT ■ -2.3062-06 


f ontAAki) 

AF'I 


6,27q6*c2 

6.2704*62 


6*2369*02 

6.2378*02 


4*2259*02 

4.2287*02 


6.1 2q5*03 
6. 1210*03 


1.3368*02 
I . 336 3*02 


• 1 .6383 * 06 


I .63 e3 * 0 <l- 


-0*0000 

0*0000 


0 * 0000 - 

0*0000 


0*0000 

- 0.0000 


0*0000 

0*0000 


6*0830*O3 

6*0830*03 


4 *s Buildup in slot, oavdt • - 2 . 2898-06 


F ORtlUHO 

*'-r 


7.6636*02 

7.6635*02 


6.2|98*5J2 

6.2273*02 


6.1962*02 6.1183*03 2,2606*02 1*6383*06- 0*0000 
6*2016*02 6*1 196*03 2.2383*(j2 |.6383*c6 0*0000 


0*C000 

0*0000 


q*oooo 

:o*Oapo 


0*Q000 

0*0000 


6*8111*03 
6*8| 1 1*03 


LAS 8UIL0UP IN Slot, DW/DI ■ -2.2825-06 


aLSs UUHNOUT INCHCfICNT 
■.t-U ilUKNOUr INCMEMLNT 

APAtifoNA iImF- 83.56' 

•P*K;IliN* IlPL*. 83*30 

♦ F’AklbN* ritit- 83.S3 

• PAKTiiN* -lIHi.. 83,50 
•PAnTpH* TliPt- 83.50 
*P*KlUN* TIFIL. 83.50 

1 1 Ht 

T IHt 


*Pa*' I ttN 
*Pa 5T lilJ 
•PAB I l)N • T I Hi; 
*PAhIUN* T I rfe 

• P A K I t) N » 

* P A K I IJ tf * 

• P A H F b N * 

• P A 6 I b FF • lJI M L 
•PaH f UN* I Ibfc 

* f' A K 1 1) N * 

* P A M I 0 N * 

• Par 1 1)11 * 

* P ) 8 I U * 


83.50 
8 3.50 
03 . 5u 
83-50 
8 3 . 5u 
83 . SC 
3 j . 5 0 
83-50 
03-5C 
T IMLi. 83- SO 


Til fit 
T |H£ 

T T li F- 


I S« 3 
1 5»6 


86-00 
86 f CO 
86 fOQ 


Tint' 

1 IMl-^ 

T I Ht 

•PAKIbN* 1 I ML. 86-00 
■fMaHIbN* Tint. 6k. 00 
I I ML 
I I Mt 


* P Ai. T u;. * 

* M A P TbN. 
•PvMJliN* II ML 

* [• A F. Tl- ll 

*F’A K T bN * 1 I ML 

* P A Ft T 5 N * T I F-. t 

* p A Ft T b F-) 

*M,\ '' M;M 


86-00 
-6 6.00 
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T I Pt » 86 -Op 
8 6-00 
89-00 
Tf^L. 8 6 . CC 
I |I1L* 86-00 


LOCATION - 
location • 
is»i 2CALCI 

15.2 2C6lCI 
IS-3 7CAUC( 
15-6 2CALCI 
IS-5 2CALCI 
I5«6 2CALCI 
15-7 2CALCI 
l5*F0 2CALCI 
I 5. I 2CALC ( 
15*2 2CALCI 

2CALC ( 
2CALC I 
IS-5 2CALCI 
I S u 6 2C A L C < 
ICALC ( 
4CALCI 
15-1 2CALCI 

15.2 iCALCI 
£CALC ( 
iCALC ( 

1 5. 5 2CALC( 
15-4 : 2CALCI 
15.7 2CaLC( 

1 SF*a 2CALC ( 
ls=l 2 CALCI 
1 5.2 , 2CALC ( 

1 5“3 zCAlC I 
15.6' 2CALC( 
15-5 2 C A L C. I 


lS-7 
I 5. 8 


I5-J 
I 5*6 


1036, 7B|() 

1036,7810 

771-1036.78 

771-1036.78 

771-1036.78 

77)-lo36.7b 

771-1036.78 

77l.-IC36.78 

77l-lc36,78 

771-1036.78 

77 I - I C 3 6 . 7 8 

771-1036.78 

77l’l036.78 

771-1036.78 

771-1036.78 

771-1036.78 

77t-lc36.78 

77 ) - 1 g36, 70 

771-1036.78 

771-1036.78 

771*1036.70 

77)-1o36.78 

77)-1c36.78' 

771-1036.70 

771-1036.78 

771-1036.78 

771-1036.78 

7 7 1 - 1 0 3 6 . 7 B 

771-1036.78; 

7 7 I * I C 3 6 . 7 0 

7 7 1 * ( 03 6 , 78 
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1 1 . 45 1 ALP.668 , 6S 
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11-362 ALP-668.64 
I0»6|5 aLP.668,68 
’•767 alp-668.50 
’•880 ALP.668,50 
10*581 aLP- 668,68 
11*632 ALp.668.6S 
11*451 aLP.668.65 
I 1 • 4 I2- alp-668 .65- 
11.362 aLP.668.64 
4*866 alp-668.58 
4.I7 O ALP.668-5’ 
6*305 aLP-668.59 

7- 011 ALp.66B.57 
7*848 alp. 668. 55 

8- 08’ AlP-668.56 
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■ ALPH 1*665767- 
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ALPH I .k6S • 07 
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ALpHI .665. 1 7 
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ALPHI. 665. 42 
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ALpH I -665 . 1 6- 
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“ALph|.665.08- 
ALPHI.665, 1 7 
ALPMT-664.41— 
ALFHI.k64.82 
ALPH I -664.78 - 
ALpH|-k66.54 
ALPHI .666 .rV- 
*LPH1-664.22 
ALPHI. 666, 23 
ALPHI -664.32 
ALpMI»k66.6r- 
ALPhI.664.82 
AL PH 1-666. 78- 
aLPH:I.664.s4 
ALPHI *664 . 29 
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I &r< 1 T I ON T IMt , TIME « SI 


et^oaoooo 


fAKAMETCR OE5CH|PTION lUNITSI 
HOrOK I’AHAiItTEHS; - 

ti;tau ollivehed thkust (N,Lan 

total vacuum THKusr ur.LUFi 

rn-UhT CO.STRIBUIION OF I NE H T S . < N , L HF I 

oLuivLRio Total impulse (n.s,lbf»si 

tuTal vacuum specific impulse is, si 

VACUUM TOTAL IMPULSE |NaS,HJF«3) 

ThiUST COLiriCIENT 

CHAIN OISCIfAKCE M*55 FLO'ARATt IKii/STLW/Tr 
FLUt.HATE lUTtGRAL (Ku.LUH) 

INEKT Mass flowa te i kg/s, lbm/si - 

INLkT mass remaining IKG,LUmI 

TUTaL burn aRC'A (N»«2,IN«»2) ' 

total P«oPELL*NT volume IM»«3,IN»*3I 

PROPELLanT Mass RfHA’lNIhG |Kg,Lbm7 

tuTal Gas mass ug.lomi 

RATIO OF SPECIFIC MEATS 

mOLeCULaH alight of gas iKG/mOLE,UBM/Mi)leI 
CMARACTtHISTIC EAMAUST VELOCITT |M/S,FT/Sl 
MAXIMUM chamber MACH NUMBER 
head end pakaheteus; 


Program 
nomenclature 


international 


ENGLISH 


tUlAL PhLSSURL <N/M«« 2 ,LUF/|n»* 2I 

PHI SSURL integral IN*S/M»*2,L0F»S/IN»*2| 

Bunn ah la 1h««2, IN**2) 

BURN HATE I M/S , IN/S 1 • 

OISIaHCL BUHNLO IH,InI 

phopEllant volume I m»«3 , in** J) — ^ 

GAS VOLUME IM«»3,IN».3| 


GAS static tlhpe»atukc ideg k,oeg ki — 

CTlTnuHICal section PAHAmLTERS: 

HAI.-1AL burn are* (M»»2,IN*»2| 

segment facc Burn *kea im**2,in»«2I 

rHOMLELA.NT VOEUlit IM»»3,IN«»3J ^ 

gas volume (M»»3,iNf«3l 

AF I t !.0 PAHAUt T ErS : , 

IUTaL PRESSUHE NOZ ENT I N/ M. • 2 , LBF/ | N . • 2 | 


PKESSUHe integral I N»5/m**2 »LBF»S/ I N»*2) 
burn area IM»»2,1N*«2! 
bUMr, mate, HEgiON a I H/S , I N/SEC r 
BOKt, HATE, HEGION B IH/5,IN/SECI 
u I S I A N C t B u H N E 0 , region A I N , I N > - 
0 1 Stance ouhnEoi region o (m,ini 
PmOPLEEANT volume IM»»3, |N**3| - — 
gas volume (M»«3,IN*«3) 


;AS S r A 1 IC TEMP, NO/ ENT 1 D£ (TIC , Dt G—R F 

PORI area, no/ ENI IM..2,1N«.2I 

NU//LE PARaMLIeHs: 

1 S O A T A N t A I M • • 2 , I N • • 2 I 
E A P A N S I L N M A f I 0 
PHESSUHL ha no 
n 1 SC t,LE ANt MUS 'PARAMETERS; 


FXOEL 

1069562b. 

2808872.7 

FTVAC 

10762587.“ 

— ^^195X6,-9 

F 1 

51721.289 

11627.399 

SRMDTI - - 

.99886392*09'- — 

' .21331310*1 

tisp 

256.76£itJ| 

256.7655 1 

SRMVTl ' 

.99006035*09 

.22837065* 

CF 

1.6261029 

1.6251029 

■ WDOT 

8286. 86VV 

9361.8636 

saoPtn 

392798.16 

866861 .88 

H I F 

27.750819 

61.196830 

Ml R 

1008.2899 

2222.8106 

ABTOT 

260.51238 

803798.93 

VF 

65.253|VI 

1 3981998.1 

GF 

1 12786.90 

28«653.35" 

6GT0T 

1258*3101 

2765.2806 

GAMA 

— 1.1597393 

~ 1 .1597393 

AMW 

12.860228 

28.329895 

CSTAR 

1559*6538 

5116.9785 

ampn 

.93988658-01 

.93988658-1 


PH 

SPHOT •' ”• 
AHH 

ROZII > •“' 
TAU/(|I 

■ VFH 

VPH 

PRNTI 1*31 

abcvl 

abseot 
-vfctl 

VP 


.H2CT»/&35*| 1- 

6.57V7S07 

, 9297 * 1391-02 

,e| VOAhOR 

“173307072 

63.773125 

"3*I00»2B92 

253,93259 

•oooooooa 

~fc3i92t>5l9- 
22 * 1,60607 


PON 

— SPONOT 

AAN 

RBZlNlFl'i- 

RBZ<N1*2, 

— TAU/(nI>I 

TA0/<nI*2 

— vfn • 

VPN 

PRNT (nI*2 

A2A 

AT 

"EPR — — 
pepo 


1 1 
,11 
* i > 


, 31 - 


, *1 1 9*1237 6*09 

- »39u272*t7*l 1- 
•OOCOCOCO 

—i 92B927C8-C2- 
.92012886-02 

—.7*1828800 

.62501 800 

- . I 96<-2722-02- 
I 7.0*17463 

-3378*8629-' 

10.208839 


*19.2675*1 

60799.8*12 

10198.639 

.3660**092 

32.2*16616 

B120*T.738- 

3201937.8 

6 I 20.6206 

393696.30 
.00000000 
“390C669 . 9“ 
13700201 . 

6oa . 3227 5 

5776*1.539' 

.00000000 

-,36671933- 


- 0-0 


.366*10606 

•29.960000 

20.670000 

I 19.98929 

IQH0300.0 

-61 17.953 1 

15823.733 



1.5709965 

'6*8s7Ibc9 - 

.23077286-^01 


28*17 .**995 
■6.8071809 

.230972*15-01 


,\|* I SOIHUP 1 C BURN Rate CWmc lENT 
Of PHESSUHE ITERATIONS 
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PARAHtTtR description (UNITS) 
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TDTaL DtU'iEKEO THRUST INtLBF) 

total vacuum thrust "tNVLOM 

Thrust coniribution of inerts in.lbf) 

DtUVEKED lOTAU IMPULSE IN*S,tBF»S)' — 

total VACUUM SPECIFIC IMPULSE (S,S) 

VACUUM total Impulse (n»s,lmf»S) 

THRUST coefficient 

grain uisCHAKGE MASS F L O nR A T E 1 1C G 79 TLB M/ST 

floarate integral IKg.LBM) 

iNtRT Mass flowrate (kg/s.ldm/S) 

INERT MASS REH/^INING (NG.UBM) 

fUTAL llURN AREA (M«»2 ,|n»»2) 

TUiAL propellant VOLUME (M»*3,IN.»3) ; 

PROt-ELt ANI MASS RE M A I N I NG'T K G # LBHT 

total Gas Mass (kg.lum) 

ratio of specific meats : 

mQCECULAR "EIGHT OF GAS ( KG /MOLE ,L BM /M OLE I 
characteristic EXHAUST VELOC I T V ' r M/ S , P T /ST" 
KAXIHOH chamber MACH number 

hEaO enO parameters; 

total pressure (N/M»«2,LB>;/IN»*2) ; 

PRESSURE Integral in»s/m»»2 iL0f»s/in«*2i — 
burn ARtiA (Ha*2»IN**2I 

Q:URN RAIIe 1M/S,IN/S)- 

distance burned (M,IN| . 

-PROPELLANT” VOLUME:' 1 M* •3V1N»»37 — ' ' " ■' ■' ' 

GAS VOLUME (M»»:3 ,TN* »3 I • 

o*s s:iAric temperature ideg - r,OEG~m'‘ 
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radial bUR'< area IM*«2,|N»»2I : 

segment FACE burn area (M»»2,IN».2I 
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0 ISTANCE * burned , region B IM.IN) 
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GAS VOLUME Tm*» 3.1 N*:» 31 

•' GAS ST *T 1C- temp , -NOr ENT— <0 EG-iCVDC6~H“) — ^ 
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NOZZLE PAramETeRSI • 

ToROAT area (FU»2, IN..2I 

eaPansion Ratio ^ ^ ' 

PRESSURE RATIO 

piscellaneous-paramet ers; — ^ 

- anisotropic burn Rate coefficient 
uuphEm. or Pressure iterations 
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T0T*L DELIVEKED THHUST (N.LbF) 

ftdel 

lOZBRnoH. 

23052SI.8 

TOTjiL VACUUM ThHUS 1 ( N , tBP ) 

THRUST COnIRIBUTIUN OF INEKTS tN.LBF) 

ftvac 

FI 

— — ICZyBRzS. 
SSRVV.piS 

23lbl//*T 

I270I 

Ut't-lVEKtD !0T*L impulse ( N» S , LBF • 5 ! 

H)T(»L VACUUM SPECIFIC IMPULSE ISiSl 

SRHOTl -- 

TISP 

,101 17(00 + 10 

256.52522 

256.52522 

VACUUM total Impulse (n^SiLbf^si - — 

TMRuSI COEFFICIENT 

SRMVTI 

CF 

,IS6»2337*I0 

1.6257574 

— .23857482*09 " 
1.6257574 

GRAIN OISCMAHGE M ASS F LOnK A TE ' ( KG'/S iCBM/S'! 
flOakaTe integral ( kg ,LBM I 

root - 
SWOOTN 

'«C63.4i5S~ 
417677. b4 

8958.2977 

920U22.Q2 

imekt Mass flparate ikg/s.loh/s) •; 

inLht Mass rlmaInIng (ng.lumi 

- hIF 
MIR 

— 30.32261 1 '■ 

B33.370H6 

* 66.849915 
1837.2683 

total burn area (M»»2iIN»»2) — - 

JUIAL PHcPtLL*NT VOeUME ( M • * 3 . 1 N • • 3ll 

abtot - 

VF 

253.RV6I5 " 

52.076503 

- 392919.62 
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propellant mass remaining (KG, LbiT) 
total Gas HASS ikg.lbmi 

TAF 

IAGTOT 

87961 «&C2 
|252»37VI 

2761 .0232 

katio of specific meats 

molecular aeight of gas (KG/MOEE.LBH/HOLEI 

GAMA - 
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1 • 1 &V / 1 Ob 
2a«3l67SH 

CmARACTERISTIC exhaust VELOCITT |M/S,FT/5I~ 
maximum chamber hach number 

CSTAR 

ampn 

i559»I772- - 
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-~5||5.4|C6 
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bush area lH»*2»!N*»2l 

— SPHDT 
AHH 

,4455B826*| ( 

5.6336331 

6*|627*Ilb 

8732*Me9 

burn rate TM/S, IN/S t -- 

D I SI ANCE burned 1 M t I N I 

RBZI 1 i 

T A U Z ( 1 1 

•,y|4CB63B“D2 

' .87441 9H 2 
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3**.*42S977 

propellant VOLUME I H» »3 ,TN»«T) 
GAS VOLUME <n»*3,IN*»31 

VFH 

VPH 

;'99273223 

54.|ll|00 

60SBU*23a 

3302061.9. 

GAS STATIC temperature (0EGK,DCG-»M - 

PRNT 1 1 i-SI 
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61 12.3989 

ctlinoRical section Parameters; 
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•00000300 
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vfctl 
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BiisBioas 
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3y 1 7 Z 0 3 • u 
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A AN 
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burn rate, region a (M/SiTN/5ECJ 
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pressure RATIO 
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979.78 del/* 5*201 AlP*99».8| AlpH1*998,33 

979*78 DEL/* 5*399 aEP*999.8| ALPHI-99B.28 

979.78 Del/* 6*109 ALP*999,79 ALPHl-998.09 

97 9,78 DEL/*- 7* C29 ALP*9 99, -77-AL PH 1*997-, 7S- 

979.78 del/* 7.267 aLP* 999,76 ALPHI*997.67 
979.76 DEL/* 7*221 ALP-999.76 ALpH I *99 7 . 69 ' 

979.78 del/* 6.929 nLP»999,77 aLPH|*997.78 
979.78 DclZ* 5.920 ALP“999.8o AL PH I * 9 9 B . I 0 “ 
979.78 DEL/. 5.201 ALP«999.8l ALPHl*99a.33 
979.78 DEL/» 5*399 alp- 999. 81-jlLPHI*99.3. 28 - 
979.78 DEL/* 6.|09 AlP* 999.79 ALpHI*998.09 

979.78 DEL/, 7.029 ALP. 999. 77 ALPHI*997.75 

979.78 Del/- 7.267 ALP-99V.76 AL PH I *'9 9 7 . 67 

979.78 del/. 7.221 ALP-999,76 ALPMI-997,49 

979.78 OELZ* 6^929 hLP-999.77 aLPH|-997.73 

971), 73 DEL/. 2.922 ALp*99V.89 A Lp M I * 9 9 9 , 2 3 ' 

979.78 DEL/* 1.699 ALP.999.9l aLPM|.999.96 

979.78 Del/* 1 *892 ALP-999.90 AL PH I • 9 9 9 . 92 * 

979.78 DEL/. 2.608 AtP.999.88 ALPHI.999.I7 

979.78 DEL;/* 3.539 aLP-999,86 a L PM I -99 8 . B 3 - 
979.78 DEL/. 3*779 AlP-999.65 A L P M I * 9 9 B . 80 
979.78-DCLZi 3*73 2 ALP.999.85 aLPM t . 99 8 . 8 I " 
979.78 D£LZ* 3.933 alp-999,86 ALPhI"998.91 

979,7a DtLZ. 2.922 ALP-999. 89 AL PH I » 99 9 , 2 3 - 

979.78 DEL/- 1.699 aLP-999.91 aLPMI«999.96 

979.78 DLL/- 1.892 alp- 999.90 ALpHI-999.92 

979.78 DCLZ. 2. 608 aLP.999.88 aLPHI. 999. 1 7 

979.78 U£L/= 3*539 alp-999,86 AL PM I * 9 9 8 . 8 9' 
979.78 del/. 3.779 aLP.999.B5 A L PM I » 9 9 ,j , g 0 
97M.78 dll/- 3.732 aLP-999,85 aLPMI«99B.DI 


■f. „ 4 ;* 





iCiKJflON TlMti TlHE^_ <S> 


91 .000 00 0 


PAHAMLTEK description JUNITSl 
HOtt-H pahahetehs; 

r 0 1 aC ; 0 EL ! VC red THRUST (N.LBE) 

TOTAL VACUUM THRUSr IN.tBFJ 

tchusi contkioumon of inerts (N.LBF) 
delivered >otal impulse IN'S, lbf*s» - 
total vacuum specific impulse ‘S.SI _ 
vacuum total impulse IN»S,LBF«SI 
THmuST coetficient 


PROGRAM 

NOMeUCLATUKE 


FI 

SRHDTI' 

tisp 

SRHVTI 

CF 


GRAIT: DISCHARGE M A S5 FLORK A TE" I KG /'5 .EBH AST 

rLu>*KAlE I'-TEGRTL (FG.EUMI SrtOUTN 

inert MASS FLOaRaTE ( K G / S . LBH/S ) - 

It,<-RT PASS REMa:i;?*TNI. IKG.LDH) M»R . „ 

total BURN area IM"2»IN»'2I ~ ABTOT 

total PKOPi-LLANT volume IM»»3. 1N»* 3> V T ^ ' 

P K OPE L L A ST M A 5 5 REMAINING IK&,LbmT 

tltsl Gas mass (mg.lbmi wgtot 

rat 10 OF SPECIfiC meats ~ 

^CLtCULAR ‘■•EI&H.T OF GAS ( K 6 / HOLE . ED M/ MOLE ) ^ AMW 

characteristic exhaust velocitt (M/S, ft/si cstar 

maximum chamber MACH number __ *"P" ^ 

hcad CNO paf.aheteRs; 

total PHESTiaRE I N /M • • 2 i LBF / I N • • 2 » 

PKtSSOhE IATEGrAL <MAS/M"2.L8P*S/‘N»»2> .rSPHOT 

burn AREA (M. f 2, IN' *2 I — Sp7l,r- 

burn RATE IM/S.TN/S) “ RB‘‘ 

distance burned iH.iNi IL: 

pRCT'ELtA NT volume tM"3'» 1N"A3'J VFH 

CAS. volume (H'.3,IN".31 ~DBMTrT‘3T-- 

GAS STATIC temperature (OEG K,0EG-R| PRNTfl.ST 

ctuIpurical SEcnow Parameters: i .„,v, 

raUJAL burs area (H..2,IN"2I 

segment FACE burn area (H"2,IN».2) 

propellant volume (M».3«IN*»3> VFCTL 

GAS VOLUME tN..3,lN«.3» _ ^ VP 

AFT EfiD PaHAHE TErS; 

total PRESSURE NOZ ENT ( N / M . • 2 , LBF / I N» • 2 » PON 

PHtSSURt INIEGRAL ( N • S / M" 2 . LB F ' S/ I N " 2 » SPONDT ' 

burn AREA (Ma»2.1N».2I — — ~ ..t- i 

burn rate, region a IM/S.IN/SEC) - ' ’ ^ 

BURN RATE, region B (M/S.IN/sEC) _ I *.’ * 

distance BUifNEiJ, REGION A (N,IN) ' mI.2* 

distance -burned, region a (M.INI TAU2(NI-2. 

pR0pEL.A-4T VOLUME lM*.3.1N»«3l ” • 

GAS volume (M'»3.1N"3» 

• gAS static temp. N02 ENT IDtG K,OtG-R>— PRNT(nI'’2. 

PORT AREA. N 04 ENT (M«»2,IN..2) *2A 

! N-OZZLE pAKAMtTERSI ‘ 

throat area (M.*2.1N..2I * ’ 

eapanskn ratio . 

pressure ratio : _ 

i'IsCElLaneoUs-parameterS; ■ - 

- anisotropic burn Rate coefficient aR^t 

t.UPLfK OF t'KESSURE ITEKATIONS ANLOPS 
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"IO 21 T 653 ; 
S7272.293 
. ia2«’33a'IO~ 
256.H8C9I 
.107 1 Mv l9* m ’ 
I.62S0770 
RQ31.S9R7- 
H 2 I 72 S.‘I 0 
30.73/621 ■ 
802-/3622 

- 252.22991 
89,812083 

"■63815.750 

1283*4327 

" 1 . 1 S97g57 
12.813063 

" 1559.0685 
.91710565-01 

,1033I990*09 

■ , 81 963 a 90' I 1 
5,1611901 
,91 133798-02, 
,88355365 
9121 2 115 
51 . I 6 I 7 I I 

- 339S. 1869 ■ 
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—22970 1 9. "9 
12076.321 
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256.1809 I 

, 21088096*09 
1.6258778 

- 8808. 1119 
92971S.37 

'67.761862 

1769.7301 
390957.15 ~ 

3039750.3 

— lal/ 82. 10 

2711.7100 

I . 1597057 
28.311107 
-5115.1198 
.91790565-01 

581.96606 
-65211.609 ' 

8869,5121 

- ,35879118 
38.785565 

— 57191 .778 T 
3305|5o. 1 
"611 i .3361 


216.76572 

.ooooooco 

- 881 B 6 B 896 " 

238,39062 


392187.61 

.00000000 

-2782138.6- 

18517188. 


.396533 I5-R09 
.12603390*1 I 
.OOUOCCOO 
-, 95006566 - 02 - 
.910077 1 3-02 

'.7 8 82810,0 

.52501800 

. 1 9662722 - 02 - 
17.C17163 
- 3393*1919 
10.208839 


575. 1227 1 
6 1 907.023 
.00000000 
35063853- 
. 358298C9 
• 29.160300 
20.6730D0 
119.98929 
. 101C30C.0 
-6108.2853 
15823.733 


1 .SO1031Q 
6.7021079 ~ 

.2321 nci-oi 


.37810250-01 
2 . OnOOPO!) 


2156.1976 
6.7821079 - 

.2321 HDl-01 

.37810250-01 

2 .0000000 
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A InE«“ 773*71 
A1NC6- 777.83 
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PAR*in.TtR UESCRIPTION JUNlTSi 

kotoR pahaheteks: : • 

TUTaL OtLlVtHEo THKUST (N.LBPi 

tutal Vacuum th«ust- TNTL"B r> — ^ ^ — 

T'lkuST CONlHlBUTIOU OP InERTS (N.LBP) 

OtUlVERtU lOlAt. impulse (N»S,LBP»5> 

tuTAL Vacuum specific impulse is, si 
VACUUM total Impulse in*s,L8f*Si — 

TnMUST COEf F IC lENT 

GtiAir.' OlSCliAKGE MASS FL0'.VRATE~TKG/5-,'CBT1/ST 
fLOAHATE IMEGR’AL IKG.LUMI 

IhERT HASS flowrate IKG/S.LBH/S) 

if(LnT MASS remaining (NU.LBfl) 
total burn area (M**2,|n»«2) - 

total propellant volume (M«»3i|N»»3> 
propellant mass REMAINING" IICGVLBHT 
total Gas mass ing.lhmi 

ratio of spec Ip IC HEaTS • 

molecular TiEIGhT of gas ikg/mole .LBM/MOLE I 

CMAHACTERISTIC EXHAUST VELOC J T T ( M /S , FT/ST 
MAXIMUM CHAMBER MACH NUMBER 

meao eno pakameters: •* - ^ 

TOTAL PRESSURE 1 N/ M • • 2 , LBF / I N • •21 
PRESSUh'L integral I N»S/H»*2 •1BF«S/IN«*2 )~~ 
BURN area trt*»2.lN»»2li 

burn, rate (M/S,;VN/S|- - 

DISTANCL burned IM» ini 

' PBGPELLAKT ' VOUJMr tH» .3VrNVV3'J 

GAS VOLUME IH»»Ti1N*»3) 

G»5 static temperature tOEG-KVDEE'T?) 

CTlINURICaL section PARAMETERS; 

RAU I AL burn area ,(M»»2, |N*»2,| H — 

sEumEnt face Burn-area (m**2>In**2> — ^ 

P R u P C E L A N T V 0 E U 1 E ■ I M • • 3 .'IN • * 31 ^ 

&*S volume IM*»3»IN»»3I 

AFT EIjD PARA,M£TERS; ' ^ 

TOTaL pressure NOZ CnT IN/M»»2,LBFZiN«»2I 
PkEsSURE integral IN»5/M««2*lBF»3/IN*«2| — 
bU.*:. area (M»»2rIN»»2l 

Bonn HATEi REGION A I M / S » I N /SEC I 

fcUKN hate, region b IH/S.IN/SEC) 

oISTaNCE BUHNEDt REGION A IN, IN) 

D i ST ANCt .burned . region B t-M,lN| 

propeleant volume (M*»3, |N»:*3I 

GAS volume IM*»3.!N*»3I 

GaS STaT IC- temp, -NOZ*tNT-*TOEG- K ,*OtG— R1 ' — 

PORI AREA, NOZ EHT (M»»2.IN»*21 

uoixLE parameters: ■ " ■* 

TtjROAT AREA (M*a2,|N*>2) 

EXPANSION RATIO 

pressure ratio 

miscellaneous • parame t eks; 

• anisotropic bura! Rate coefficient 
i.'j'U'LR. CF Pressure iterations 


PROGRAM 
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ftoel 

-TTVAC 

F I 

SRMOTl • 
TISP 
SHMVTT 
CF 

'WOOT 

SWOOTN 

MIF 

MIR 

abtot •' 

VF 

“»F ^ 

wgtot 

GAMA" 

AMW 

"CSTAR 

AMPN 

PH 

“SPHOT 
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-VFff 
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VP 


akkst 

ANLOPS 
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i.'<CNiMENT Ov'IOINli PLANE DATA; 


MASS 

*i>Lt J T IQN' 
H i. j I u •, S 


PO 


LP 


AP 


ftOOT 


DWOOT 


OW/DT 


RB 


TAU 


RBTO 


taoto. 


rorit 


lb 

3C 

*<s 

6 U 

vs 

‘VO 

lob 

l|fc 

1 i* 

I 3 I 
1 *(3 

1 5t 

I 7 3 

1 t;b 

Jo 3 

J 1 6 
233 
JaU 

2 6 3 
,2 V •» 
2V3 
30 1' 
323 
3jd 
3S3 
3t4> 
3tl3 
39b 

*<03 

S I b 
S2.7 

*127 
992 
*(57 
■<i3 
“V V b 
H',3 

523 
5 3 >i 
55 3 

5 6 *^ 
5>;3 

-5 9b 

6 I J 


OOD 
003 
0 03 
0170 
u0‘0 
0 00 
000 
7il 

77| 
7/1 
9 t 9 
9 I 9 

V 1 9 
9 1 9 
919 
•/ 1 9 
9 i 9 
‘J 1 9. 
9 1 9 
9 (9 
9 1 V 
9 1 9 
919 

V 1 9 

V 1 9 

9,9 
9,9 
9 I 9 
0 9 8 

OHS 

U5| 

0*1 
06 I 
0 “ 1 
209 
209 
209 
20 9 
20 9 
209 
2C“S 
209 
209 
20 9 

20 9 


P5U 

579 

579 

579 

579 

579 

57V 

579 

579 

579 

579 
57 9 
57 9 
579 
579 
579 
579 
57 V 
57 9 
579 
579 
57 9 
579 
57 V 
579 
57 9 
57 9 
579 
579 
579 
579 
579 

678 

578 

579 
• 579 

5/9 

679 
5/9 
579 
678 
578 
5 7 6 
578 
5 78 
b 7 8 
5/8 


83 
8 2 
82 
8 I 

«r 

30 

78 
77 
76 

76 

79 
72 
70 
68 
6 5 
62 

59 
56 
52 
99 
95 
8 I 
37 
32 
28 
23 
18 
1 2 

0 7 

05 
CO 
97 

’4 

06 
|7 
21 

1 8 
0 7 
00 
9j 
85 

77 
6 9 

60 
52 
93 


PS I A 

S 7 V « 8 2 
579,82 
5 7 V , a 1 
■579.79- 
5/9.78 
579.75 
579.73 
579,70 
679.67 


DEG.I R FT/SEc 


INCHES Sg. IN. LB/SEC LB/SEC LB/SEC 


IN/SEC 


IN, 


579, 


47 


4H 

60 


679. 
579. 
579.56 
579.51 
579. 9e 
579.91 

579.35 
579.28 

579.22 

6 7 9,15 

■579,08- 
5 79,00 
5 7 8,92 

578.83 

578,75 
578, 66 
■ 57 8.54- 

578.96 

578.36 
57H.33 

578 . 23 
578 . I 6 

578.32 

578.32 

578.27 

578.22 

578.10 

577.97 

577.83 

57 7 .6 9 
5 7 7 .55 
,577.9 1 
577.26 
57 7 . n 
576,95 
5 7 6 , / V 


4I0’ 
61C’ 
4 1 0 9 

-61C9 
4109 
6 10 9 
410’ 
4|d9 
4109 

4109 
4IC’| 
6io9: 
410’ 
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f>*8 i^U^(NOuT INCHEMENT LOCATION* 929 . 78 1 o -• SECTOR fjO, 

.-.Ed bUHNOUT INCHEHENT location • 929.7810 SECTOR f-lO. 

.'•Li ouRNOuT INCKEHENT location ■ 929.7810 SECTOR NO. 

-Eb ouHNOuT Increment location ■ 929.78to sector no< 


TAU ■ 
TAU » 
FaU • 
TAU « 


36.7168 - 
36.7168 

36.7168 - 

36.7168 


TAUttOf* 

TAURDP 

tauadp 

T AUWDP 


36.7168’— 

36.7168 

36.7168 - - 

36.7168 


. P « A " b N * 

TIRE- 

9 8.60 

15.1 

2CALC<- 

70 1 


929,78- 

-2CALCI 

69)- 

918*78 

A I NCm« 

J72S.52 

-AlNcHl- 

-9I8.76 

UELZ. 10.736 

alp-851 

9 26 

-ALPHl-883. 12 

• Pari bn* 

TIME” 

93.56 

rs -2 

2CALCI 

70l 


929,78 

2CALCI 

69 ) • 

918.78 

A1 NCR- 

928.76 

A1 NChI » 

918.78 

OeLZ* 9.975 

alp-851 

.28 

ALPHI-888.36 ^ 

• i"' A « T 0 »1 '• 

1 I Mt * 

9 8 • 

1 5-3 

2CAEC ( 

70t 


929,78 

ZCALCI 

691- 

9 18.78 

A 1 NCFk- 

928. 9 O 

AlNCHI. 

9 18,76 

OLLZ.IO, 128 

ALP-851 

.Zs 

ALPHI-88h,32 

• P A R ' P N . 

TIME* 

98.50 

I 5*8 

2CALC I 

70 1 


929,78 

ZCAEc 1 

69 ) » 

918.78 

A I NC A'* 

725,72 

A I NCH I - 

918.78 

OELZ-10.937 

ALP-851 

.26 

ALPHI -888.06 

♦ Part bn* 

T 1 M 

9 8 • & 0 

i 5-b 

2CALC « 

70* 


929,78 

ZCAuCI 

69 1 • 

918.78 

A 1 N C W » 

926*69 

A 1 nCFI 1 - 

918.78 

DELZ-1 1 *909 

ALp-85 1 

.23 

ALfHI-58 7.76 

• p A R 1 a N • 

TIME. 

9 Q f 50 

IS-6 

2CALCI 

70) 


929.78 

2CALC( 

6 9)" 

918.78 

A I MCA. 

926.96 

AlNCHI- 

918.70 

DELZ.I2.I7B 

ALP-851 

.22 

ALPHI-887,67 

* F A R T h N • 

TIME* 

9 0.5C- 

I S* 7 

UCAlC ( 

70* 


929.78 

ZCALCI- 

69 1 • 

918.78 

A 1 nC w- 

926,91 

-A 1 NCh I - 

-9 18.7 8 

OelZ-1 2*176 

alp-851 

• 22 

-ALPMI-887,69 

• H A K 1 b N • 

T I NE« 

9a. 50 

I S-8' 

2CALC i 

70 1 


929,70 

2CAEc( 

69 ) • 

918.76 

A 1 NCW- 

926.58 

A I NCFI I • 

918.78 

DELZ.il .803 

ALP-8sl 

.23 

ALPHI-887.79 

• A T t; (r • 

TIME* 

98.50 

1 5 “ 1 

ZC ALC « 

70 * 


929.78 

/CALc I 

69 1 * 

918.70 

A INC A- 

925.52 

AlNCHI- 

918.78 

DLLZ-10.73S 

ALP-851 

m 2 0 

ALPHI-888, t 2 — . 

*PARlbN* 

TIME* 

98. 5u 

IS*2 

2CALCI 

70* 


929.78 

ZCAEc ( 

69 ) ■ 

918*78 

A 1 nC«* 

928*76 

A 1 NCH 1 ■ 

918.70 

DELZ- 9,975 

ALP-851 

.28 

ALPH 1 --883.36 

•ParToN* 

TIME. 

98.50 

15.3 

2CALCI 

7 0 1 


929,78 

ZCALci 

69)* 

918*78 

A 1 N C A . 

928.90 

AlNCHI- 

918.70 

DELZ- iO. 1 28 

alp-851 

.20 

AL PH 1-888, 3 2 

.PARTbN* 

time* 

9 fl . 50 

I S » 8 

2 CALC 1 

70l 


929.78 

2CALC ( 

691 - 

918*79 

A 1 N C A - 

925.72 

A I NCh I- 

918.70 

DELZ-liOi V 37 

ALP-851 

• 26 

ALPtI I -88:0 , 06 

• A h T o f j • 

TIME- 

98.50 

I b-5 

iCCALCl 

701 


929.78 

2CALc< 

6 ? -} ** 

918*78 

A 1 MC"» 

926.69 

AlNCHI- 

918.78 

DELZ.II I .909 

alp-851 

,23 

ALPHI- 887 . 7 S 

* A R T a * 

T I M t • 

93.50 

I 5*6 

2CALC « 

70 * 


9 29 . 7 8 

ZCALcI 

69 ) * 

918.78 

A 1 NCW* 

9« 6 -. 9 6 

A I NCHI - 

918.70 

DELZ" 12. 178 
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iALPHI-887.67 
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926.9) 
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ALphl-887.69 - — 
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7CI 
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918*70 
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ALPHI-887.79 
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69)- 
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AlPHI-889.23 
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9?. 03 
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. 37 
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1 5-3 
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IfiNiTlON IIHUt TjMt (St 


99*000000 


PAKaMLTLR DEbCHiPTlON fUNlTS) 

i-OrijR PAR A he TIERS: - - ■ 

total OtLJVEREo THRUST «N.LBF» 

T !j I al V a cumh - Thrust- ( m iLBf ) : 

ThPuST COIJIR IB"U r I on of inerts (N.LBFI 
OtLlVLNU) roTAlU impulse IN»S,LBF«SI 
IOTaL ‘'aCUUm specific impulse (S,S) 

VACUUM total impulse (N»5tLUF*S) 

T M H 0 S I C 0 E f F I C 1 E N T 

gRaJN discharge mass FLOTTRATE (K&/S,LBM7ST' 
feu ft RAIL i‘tiTLGRAL iKGfLUM) 

iNf-iT Mass flo,vkate TKt/fs.LBM/sj — - — 

(.-.cKT Mass rehaunutg iiCiJ.lbmi 

total Burn area TM*»2,In»*2) '■ 

total PROPELLANT volume (M«»3,IN**3| 

propellant mass RCMAINlNG-TirtriCDHl : 

total GaS mass (KG.LUM) 

ratio of si'tciFic meats ■; — 

molecular •.xighT Of das (KG/HOLE .EBm/MOUE* 
CHARAC Tts I ST IC EAMAUST VELOCITT |M/'S,FTj»S) 
MA*1MUM chamber macm NUMBEK 

HEAP ENO PaKAMETERS: r •• ~-- 

TwTaL pressure (N/M»»2,LBF/IN»»21 ' 
pressure integral IN»S/M»*2 .LBF*S/ in* • 21* 
oUr<N ARE A I M • • 2 * I N • • 2 I 

BURN rate (M/S,IN/S) 

OtslANCt IVLHnEU IMfI.rf) 

PROPELLANT volume I M » • 3Tr N * * 31 ■" 

LAS VOLUME IM**3,|N**3i' 

GAS STATIC TEMPtRATuAE ilDEG K.OEG «»:“ 
CTlInukical stcTiorj Parameters; 

rAOIAL burn area 1M*«2,1N**2) 

SEGMEjNI FALE burn area (M**2,IN**2) 

PhOPElLanI volume f M** J , I N**3) — 

uAS volume 1H*»3»|N**3) 

aft en'o Parameters;' - 

TOTaL pressure N02 ENT (N/M**2,LUF/|N**2» 
PRESSURE InTEGriAL I w • S / M » • 2 , LBF »s / I N* • 2 I ' 
BURN area lM**2flN**2) 

burn RAie, region a im/s , in/sec • 

flUKN RaTEi region B (M7S,IN/SEC| 

L'ISTa.mCE aOHNEDt KE&ION A <H,|N» - * 

0 I S I AnCE -BURNEO . region;® (M.lNl 
ptfOPELEANl volume t,M . • 3 , I N* • 3 I "■ 

G*S volute (H*»3iIN**3I 

GAS static temp, NOi EnT (OEG K.OEG-m- 
PORI AREAi NO/ ENT (Ji»«2,IN*«2) 

N02/LE parameters: 

TqRCAT area ( M • • 2 i I N • • 2 » 

L A P A N S 1 C N l< A T I 0 . J 

p H E S S 0 K E A r I 0 

f 1 SCEEL ANEDUS • P ARfiML TCRS.l. ' * 

- AMsOjf.opic uorn rate coefficient 

Of PRt SsuHE I Tl. r aIIONS 


Program 
nomenclature 


international 


ENGLISH 


X-TDEL 

9506 M-1. 6 

2137065.7 


ftvac 

■VbZflSRc.T 

2t*}2IOt *2 


FI 

629; 1.573 

19193.089 


5RM0TI 

. 11007597*10 

.29796362*09 


TISP 

2S6. 1 1729 

256.11729 


srhvt I ; * 

»II5US633*S0 

.25B656BS*09 * 


CP 

1 »626V359 

1.6269359 


WOOT - 

"3759. V7n'J - 

8289,3 1 99 


S600TN 

MIF 

952925 .SB 
33.76HI(iS 

99B529.76 

79.9372B6 — 



MIR 

693.93590 

I 198.0700 


A a TOT - — *' 

290.65797 * 

373019.82 — “ 


VF 

32.395002 

1973813. 1 


Wf 

"T5Z63V.566 

r|6C50.30 


66T0T 

1 225*7623 

2701.2921 


GAMA ' ■ ■ "■ 

1 .1596659 ■ 

I . 1596659 


AHW 

1 2.U32967 

• 28.291850 ' 


CSTAR 

1550.3931 

6112.6693 - 


AMPN 

,95210039-01 

.9G2IC039-01 


PH 

.37909009*09 

592.57181 

• 

SPHDT' ■ ' 

.900765H9;*| I *' 

“ 69729. 197 


AHH 

9.07«75|7 

I 6322.0779 


KBZM)--T 

. 08793929-02' 

,39930350 - 


T A U / I 1 ) - 

,95559772 

37.621958 

, .V 

‘VFH • 

~;59(iOaG02 

— 36997i083 


VPH 

59.50S752 

3326195.1 


pRNTTrior* 

3387*0665 



ABCTL " 

236.57872 ^ 



ABStOT 

.30000000 

.00000000 


-VFCYC 

311799956 

I 9 371 96. '0 ; 

§§ 

VP 

256.80799 

15671355. 

1 

PON 

.36607959*09 

533.05929 

2|_ 

SPONOT 

,95799970*1 1 

■ 66397.971 7*" 


AAN 

.OOUOOSOO 

.00000300 

- 

RBztNi*rvr> 

-.88799|96-nz*- 

• J*lV3fl66lJ 


RUZ(N|*2, 1 ) 

,00666736-02 

,39908169 

TAU/CNl»l .11 ■ 

• 798289C0 

29.960300 T ■■ — ■ 

ii 

TA0/«nI*2. I > 

.52501 aCQ 

20.670000 

■ VFN ** 

. 19662722-02— 

1 1 9 , 7 a 9 2 9 


VPN 

17.097963 

. 1390300.0 


-PRNT (nI*2,3T 

3386*3050 

6095. 9930 


A2A 

1 3.208039 

15823.733 


AT 

1 .591 1615 

2 6 6 • 3!jS 


EPR - 

6.7551379 

6 • 7 b5 1 3 7 H 


PEPO 

.23335556-01 

,-23335556-01 


ARRST 

.37()ir25U-0l 

•37810250-01 


AilEOrS 

z.nniJ-Joca 

2.0000300 
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•4 S l< T (I 4 . 

* ft c h I - . 


T I 

1 I ’ 


location « 

899. 

7010 


SECTOR fjU 

. 7 

1 5.) 

ECALCI 

6 b 1" 

899. 

78 

ZCALc 1 

67 1 » 

8 H 0 *: 7 B 

1 S-2 

ECaLC i 

60 ) » 

899. 

78 

ZCaLc 1 

67 1" 

884.78 

IS-3 

ECALCI 

68 ) " 

899. 

78 

EC ALC 1 

67 1" 

864*78 

1 S-4 

ECALC 1 

68 ) " 

89 9. 

78 

ZCALci 

6 7," 

884.78 

i S"S 

E C iVl C 1 

68 ) " 

8 99. 

78 

ecalc 1 

*7 ) “ 

U84* 7A 

IS. ft 

ECALCI 

68 ) “ 

89 9. 

70 

ECALci 

67 ) - 

884.73 

IS - 7 

E L A L r 1 

6 8 1 *• 

8 9 7 . 

78 

2 C Ale 1 

ft 7 1 - 

884*78 


tao ■« 
TAU • 

■ - Tao - 

TAU i. 
— TAU— 6- 
tau - 
- A JfjC.V- 
A INC-V. 
AI NC,V» 
A I NCiiV * 

■ A I NC'A^' 
AInCA- 
AlNCfta 
A 1 N C ,V . 
A I NCrt. 
A I Nc a:*' 
A InCiV*. 
A I NC A. 
AJ n C 7,’ = 

A 1 NCTV. 

A 1 NC*V» 

A 1 N C A » 
•Tau = 

TAU - 
A IINC As 
A INC ft" 

A I nC -.v- 
A I NC’V = 

A I NCa'» 

A I NCVp. 

A T NC ft" 


38. 

38. 

30. 

38. 

-3,3. 

38. 

893 

897 

897 

898 
-697 

897 

90o 

877 

B7|) 

877 

897 

8 9,1 
897 

897 

9 = C 
379 
38. 
3B, 
875 

894 
874 

895 
89ft 

8v6 

ftVft 


2553 

2553 

2553 

2553 

2553- 

2553 


TAUIVpP 

TAUWOP 

"TAUPOP 

TAUWDP 

“TAUWOP 


884 

884 

884 


TA.UKDP 
.S4-AlNCH|a 884 
.76 AlNCHl- 884 
.92 AINChI" 884 
.75 AlNCHl- 884 
.76-a-TTJCHT"-8 8 4 
.65 AInCMI 
.03 aINcHIb 899 
.98 AlNCHl" 69? 
.54 AlNCHl- 884 
.76 AlNCHl 
.92 AlNCHl 
.75 aINCHI 
.76 AINCH|'= 384 
,60 AlNCHl- 884 
‘03 AINCHI 
.98 aInCHI 

2553 TAUrtoP 

2553 TAUAUP 

,21 aINcHI- 884 
.43 A INCH I" 88 4 
.58 AInCHI- 864 
• 42 A I NCH 1 B 0 8'4 
.43 AlNCHl" 084 
.71 AlNCHl" 884 
.65 AlNCHl" b 8 4 


899 

897 


- 38.2553 - 

• 38.2553 

■ 38.2553 - 
" 38.2553 
•*—38. 2553 — 
" 38.2553 
.78 0EL2-13 
•78 pELZ-12 
*78 DLL2ai3 
.78 OELZ-13 
*78 OELZ*I 4 
.78 DEL2-14 
.78 OELZ. 
.76 DllZ- 
.78 0ELZ.13 

• 78 OELZ-12 
.78 OELZ-13 
.78 Oti.Z.13 
•78 0 elZ*14 
.78 DELZ-14 
.78 DELZ- 
.78 0EL2- 

* ■ 38 . 2 55 3 — 
" 38.2553 
.78 OELZ-10 
•78 OELZ- 9 
.78 OLLZ- 9 
•78 OLLZ, 1 0 
•78 OpLZ-l 1 
.73 1) t L / . 1 I 
. 73 Ot LE"1 1 
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TIhE • 
TiriE • 
TIHE • 
-rinE"-» 
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TIHt ■ 
•763 ALp 
*9 8 4 ,(LP 
*T 34 ALP" 

*972 alp 

* 97 S-*:lp 
*867 ALp" 
*253 alp 
*198 ALP 
‘763 ALP 
•984 ,,LP 
134 ALP 
972 aLPi 
•975 ALP" 
*867 ALP- 
*253 aLP" 

• I 98 ALp- 
— TIHE" ■ 

time ■ 

.431 alp- 
•649 aLP" 

• 8 0 I A L p » 
•641 aLPb 
•646 ALP" 
.7Z8 ALP. 
•871 aLP*! 


102.00 

IC 2.00 

102.00 

• 102.00 

102.00 

451 .98 
452.00 

451.99 

451.97 
451.95 
45| .95 
451.94 

451.94 
451.78 
452.00 
451.99 

461.97 
45ii .95 

451.95 
451 .94 
451.94 
102.50 
102.50 

452.07 
452.09 

452.08 
452.06 
452.03 
452.03 
452.03 


ALpH I 
ALPhl- 
ALPHI 
ALPH I 
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ALpHI 
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ALPh I 
ALPH I 
ALPH I 
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ALpHI 


•4 9 r -*92 

"4-48. 16 

"446.12 

"“*07.86 

•447.55- 
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•451.93 
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•446. I 6 
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■ 447.58 
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-*1S6,A6 



ICifriTJON Tint, TIME 


IO3*0OCQD 
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pahamEteps: - - - - 

total DtLlVtHEO THKU 5 T I N . L UF ) 

1'OTal Vacuum Th«u;ST “(n,ldI' j 

Ti.-iuST COUTRlUUTION UF INENTS <'n.LBF) 
OLHVLHtD TOTAL impulse ( M • S , L UP • S ) " 

tuTal Vacuum specific impulse (S.s» 


PKOCiRAH 

NOMencLA-TUME- 


IU*5.LBF»5) 


VACUUM total THPULSe IU*5.LBF»5) ' ' 

ti’tuS I COEf F i:C|CNT 

C'AIU OISCMAKGC MA!>i FL0«t<ATr"TKG/’S,CBi1/5r' 
fLoi.MATC II. Tt&.RAL IKtitLUTT* 

IMM Mass ploapail i ko/s ,lbm/s » — — 

[IiLmT mass RLHaINIMS (KO.LBM) 

total Buk/i AkLa Iii»» 2 I — 

TUTaL PKOPLLLANT volume (M»»3tlN»»3> 

ppiaPcLLAU 1 MASS KtMA 1 N I MCj ■ ( KG uLSn > 

total 6aS mass (KO.LBHI 

HaTIO op SPEC I K-l-e-Mt ATS ‘ 

POLLCULAH .■El&riT OF GAS I K G /MOLE t LBM /«OLEi> 
CMAMACTERIST ] C eXHAUST VELOCITT |H/S,FT/S)' 

Maximum chamber macm number 

mcau lno papahetehs; ■ 

total PrtESSURE (N/H*»2,LBFyiN«»2l 
fMLssuRi. Integral in»s/ii'»»2,luf«s/Jn»»2j 
BU sri AREA ( M • • 2 , I N • • 2 I; 

tJUc-j HATE (M/'S.IN/Si • ^ 

C.1SIANEL burned (MilNl 

frupellai.i volume » m*» 3 t in* » 3 ) 

GAS volume (M**3.1N**3) 

GAS statu TEMPERATUHe IDEG K.OEG RI--' — 

CTLlNORItAL section Pakamltlrs: 

KAUI AL burn area (M **2 t lfi*« 2 ) - • - 

SuuMEnT FACE BURN AREA (M*«2.1N»*2» 

PRoPLlLAnT volume- (M*»3 I I N«»3 > 

GAS volume IM**3,IN**3| 

AfT END Parameters; — 

total Pressure nue ent in/h«»2,lbe7in*» 21 
pRLSbUNt integral (N*S/M**2tLBF»5<'lN»*2r ' 

ti U t\ S A R L A I M • • 2 > 1 N » • 2 ) 

flUKi; HATE, REGION A | M/ 5 , I N/SEC T"' " ' ' “ 

tjuri. 'RATE* REGION U UI/SiTN/SECl 

distance burned, region a (N,:ni - 

0 1 ^ I ANCE -BuRNEo t REGION B (M,|N) 

PRDPELLaNT volume TM** 3 .|N** 3 I ^ 

GaS VULUrtE I H* *3 • I N»*3 ) - 

GAS SIAtlC TEMP, N02 ■ EnT -«OEg K iDEO- R>- 


FTDEU 
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CF 

-woof 

SWOOTN 

MIF - 
MIR 
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VF 

-WF' 

IAGTOT 
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AMW 

CSTAR " 
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PH 

SPHOT • “ 
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RB2U I 

TAU2I I I 

-■VFH" — ' 

VPH 
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ABCtL— 

AUSLOT 

-vrcnr- 

VP 


PORT area, NOE ENT ( M • f 2 , I N> A 2 I 
nuTElL P-ARAiMt-IERs; L. 

TmhOAI area (M**2iiN**2) 

E»Pa.'.SION ratio ■ — ^ 

pM SSURt ratio 
r 1 sclllaneols : PARAftt iLRCs; 

. AnISoTRUPIC BURN KATE LUEfFICIENT 
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AP 


I I 6* 771 
U I *77| 

1 A 3 . V 1 9 
I Sa . 9 I 9 
T 73»9l 9 
l«(lt9|9 

5 u 3.919 

216.91 9 
Z33 . 9 I 9 
2 9 6 » 9 1 9- 
2a3 .91 9 

276 .91 9 ■ 

293.919 



‘*27*0&l 


‘'27*041 

992.041 

907.041 

943 . 209 

97 6 .209 
9 V 3 . 2 Q 9 - 
903*209 
^23.209 
&3;!*. 209 

303.209 
&66.2D9 

343.209 
• 3 v 9 . 20 9 , 
4 I J ■ 2 0 -I. 


3 I 7 • 9 1 
317.92 
• 317.92 

3 1 7 . 9 1 
5 I 7 . 65 
“3|7,7»- 
317.72 
517.46 
317,59 
3 17.52 
517.95 
-517.38 

317.33 

3 17.23 


4090.78 
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*090.76 
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4 g 9 o .69 
9 Q * 4 7 

4090.65 

*07O«45 

4Q90«49 

6090*61 

6C90.57 

" 6 C 9 C«S 9 

609C»5o 

609o « 9 6 
409 o . 92 
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■"-6070. 28- 
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6 q 9o • I 2 
609q.(, 6 - 
*0 90 .Qo 
- 6089. 
4089,87 
6;0 69 « bq 
4069.78 
6089.70 
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4089.56 
6009,53 
608 9 , »( 7 
6 Q 8 9 . <1 3 
6 QS 9.35 
“•40 8 9 *26 
40 8;9. |7 
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6 0 0 6 . 8 9 
4088.77 
4088.69 
6088.57 
6 c U 8 . I ) 7 
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* '*902.09 
1992i;.59 
19930,96 
19957. 3ST- 
19975.69 
19999.01 
19512.28 
1 9530*52 

_I9S99 .79 

13622.99 

19189.65 

19987.09 

19593.10 
19598.89 

-19659.91- 

19709.67 

19769.65 
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19927.98 

I 9981 .8 0- 

15o35.52 

I5o88.B8- 

15191.98 

15199.80 - 
1 5297.36, 

-| 5299 . 65 — 
15351.67 
,1 3903.9 I - 
15917. 6| 
15397.06 
13389.89 



1205.93 
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I 358,00 

- 1997.77 

1637.85 

—1778,23 
|V10,9I 
rc5 9 , 9c 
220 1 . I 9 
2312.78 
'2189,67 
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■ 2769.36 
29| 2 . 1 7 
3055,29 

3176,72 

3312.96 
■3986,5 j- 
3430.86 
3775.53 
3 8 I 5 , 9 0 

3960.01 

1010.59 


11768.39 
1 1619.53 
1 1161.79 
11399.63 
11110-13 
Tiiefico 
1 1521 . ‘<1 
11561 .65 
1 14:0 I ,68 
1 .1 6 9 1 . 5 1 
I 9 68 Lit, 
11720 * 6 r- 
11759.86 
1 179(1,93 


to 16. 51 
-9014.99 
1100.93 
" 1 IS 0 . 0 I 

1289. 1 9 
—1928.! 

9568.cS 
' 97 o 7 , 75 - 

9897.63 
9987,69- 
5127.92 
“5248.39 - 
5 9 iji8 . 9 3 
5599. 7Q 
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AP DWDor ad hb 

S'J* lb/sec so. in. in/sec 


> Op.t-Afto 
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tau 
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lb/sec 


OAS BUILDUP IN SLOT, OA/UT - -2.7192-0*1 
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0.0000 


0.0000 

0.0000 


i . 2 u5T*33 

1 .205V*03 
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‘(•273f.»a2 5.|79t*a2 5 . I 722 ♦q 2 6 • 0« 9 7*C3 

7.2706‘C2 5,i78S«o2 S.l7l6*02 6.0H96‘U3 
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•P Ait I UN* 
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• PArv 1 UN*- 
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I 1 Ki- 103 t ic 
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I ITIt* 103*50 
T I Pt* I 0 3.50 

Vi ML *103.50 
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T mt* 1 03 .50 
t I Pt • I 03 . 50 
T I M L • 1 0 3 . 5 C 
T I fit » 1 09 • CO 
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T 1 ht • 109.00 
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6 a ) 
66 ) 
68 ) 
6 8 1 
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60 I 
63 ) 
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8 9 I . I 0 
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893.11 

093.39 
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893.00 

863 . 56 

807.78 
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683.73 
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7.|o<| 
6*32 0 
6*972 
7*3lS 
-8*329- 
8*607 
8*551 
8*216 
7*109 
6*320 
6 .972 
7*3)5 
8.329 
8*607 
0 ) 55 I 
8 * Z l 6 
3*782 
2*999 
3*196 
3*999 
5*006 
b .299 

-b*236- 

9*900 
3*782 
2*9 99 
3.196 
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5 *no8 
5*299 
b * 2 3 8 


alp-952. 15 
6L P-95 2* IB 
alp-952.17 
alp. 952. 15 
"ALP»952*I2- 
ALP-952* 1 I 
ALP*952, 1 2 
aLP»952 . 13 
ALP.952. 15 
ALP"952. I 8 
alp- 952. I7 
ALP-952.15 
ALp-952.12 
alp. 952. I I 
alp-962 . I 2 
ALP- 952 . I 3 
ALP-952.29 
ALP-952.26 
alp-952.26 
alp-952.29 
Alp-952. 2 I 
ALP-952. 20 
alp-962. 20- 
ALp-952*2| 
ALP-9S2.29 
ALF-952.26 
ALP-952,26 
ALP-952.29 
Alp-952.21 
ALP-952. 20 
alp-952. 20 


ALPHI-95g;Q» 
ALPhI -950.39 
ALpHI-950,2? • 
AI-PHI-950.03 
■ ALPHI -99 9.71- 

ALPhl-99y,^2 
ALPhI-999.63 • 

ALpH|i«999,7<4 

ALPM 1-950. 09 
ALPM 1-950*39 
ALPH I -950. Zf~ 

ALPMI -950.03 

ALpH I -999. 7 I • 
ALPpI.'999.62 
AlPp I - 999.63 
ALPHI-999. ;9 
*ALP,1|-951 .|7- 
ALPHI-951 .93 
ALpHI- 95| .38 • 
ALPHI-951 . I 1 
AlPHI -950*78 - 
ALPHI-950.^9 
ALPm 1-950.>|— 
ALpHl-350.82 
ALPhI. 95| . I 7 - 
ALPhI'9Sl .93 
ALPHl-9bI,3B - 
ALPhl*9Si * I I 

ALpHI-T5o,78 * 
A L PHI -9 50. 6 9 
ACfii I -9bO* 7 I ^ 
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^En bunNUuT increment 
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P Art T tN* 
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time* 139 . S 3 
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location ■ 839.B310 

location • 859. 7010 

tOCATlON “ 859.7810 
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LOCATIPN • 

LOCAT I ON » 

LOCATION ‘ 
ts*l 2CALCI 
IS-2 2CALCI 
1 3a 3 -ICALXr^Z ) ■ 
lSi«9 2CALCI 32 1* 
iCALCl 391“ 
CCALCI 
iCALCi 
2CALCI 
l‘j«2 CCALCl 
IS*J /CALCI 
JS=I 2CALC( 

IS*9 iCALCi 65l“ 

15-5 iCALCI 651“ 

15*6 iCAUCi 651“ 

I 5-7 CCALCI 65 1“ 
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78)0 
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927 . 05 

927.05 

• 927'i05 
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592.06 

992. 06 
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992.06 
839.83 
839.83 
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859.78 
859.70 
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992 . u o 
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- SECTOR nO, 

SECTOR nO* 

-SECTOR NO* 

SECTOR NO. 

StCTOR'TTO." 

SECTOR NO* 
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SECTOR NO* : ® 

ZCACci 31 ) a *• |8*05 'A 1 NCR 


6 
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TAU-a 90.7393 
I»U a 90.6630 
TAU* *10 .5630' 
, TaU a 90.5630 
“"TAU — =~94?-,"56’3C 
TAU a 90.5630 
— TA‘U“*""^0 . 5 630 
fftU a 9C.5630 


TAURDP "a" 90< 
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TRUWDP “ 90 . 
TAU'ADP a ‘•O' 

-TA 07 )OP ~^9 0 
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TAUiVOP ■ 9 C 

926.76 aINCHI* 918 . C 5 


7393 

,5 630 

,5630 

.5630 
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TIME 

tine 

TIME 

-TTHE' 
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4caUt"-3V,--9T8ATIPTNC|.-92977^^^ 

UALcl MNCN. 992.06 A|NC„,. 928 .C 5 

:i^: 8 t":!Nc:: - 3^-0 ;:s- 

-IcALcrM!" 8^.83 AInC- ^ | 1 * 

2 CALCI 69)* 839 .B 3 AJNCWa 893.08 aJNCH 
ZCALCI 69 )* 839.83 AINC.*" 899.12 AINChI 
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839.93 aiht;- 
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948.05 A4NCW 
9 48.05 AHJCVii 


bfa-.lB A 10041 - 839^83 

BMIV.SI A INCH I a 839.83 
926 . 7 ® AINCiHI- 918.05 

929,33 aTnCHI* 918.05 

slalal aIno^- 929.79 ^rncHl- ‘••8*=^ 

946. c5 aInca- ■•^^•‘•a 

927.06 A.INC-.Ta"9 9 2;-!& ATNCHIa 927.52 
927.36 AliHC3- 9*42.36 AINChI- 928. 8 

AitlCRa 992. C6 AlNCtll- 928.05 


TIME 

— "^time 
time 

6.71 6 A>P 
r 6.289 ALP 
. 6 T 7 93 "T|LP 
. 9.383 aLP 
i 4 9. 590 ALP 
. 43.886 aLP 
. 49.040 ALP 
.1*<.719 alp 
- 19.967 ACP 
* 45.188 ALP 
. 3.252 aLP 
a 9.289 ALP 
a 9.200 ALP 
* 10.629 aCP 
* 1 C* 3‘|9 ALP 
* 8.682 aLP 
a 6.746 AL,P 
a 6.289 ALP 
a 6.79 3 a!LP 
a 9 . 363 . ALP 
:a| 9 . 59 C" ACP 
;«l 3.886 ALP 
:= 49 .aiO ACP 


40 ’ . 00 " 
409.00 

lOT.Off" 

409.00 
-109.00" 

109.00 

109.00 

109.00 


* 953.67 A LPM I a ** 52 . 99 - 
9953.67 ALPMI“H 53 . l8 ^ 
(a95 3;67-ALFMT*953;i9 
a 953.67 ALPhl- 953.23 

a - 3.99 ALpMl“****“* " 
a - 9.92 ALPMIa****** 
a - 9.25 ACPM 4 -****** ■ 
a, - 3.19 

. 953 ^ 23 * ALPnl- 952 . 36 - 

• 953.23 ACpHI“‘ 452.3 I 
a 9 S 3 . 2 l aLPMI*963.06- 

- 953.20 ALPMI* 952.99 
- 953 , l 7 ALPHS- 952.65 
953.47 acPHI-952.55 
» 9 b 3 * 47 *LpMil-‘* 52 *S 7 - 
953.18 ALPMla 952.69 
953.67 AUPMl-MSi.y? 
. 953.67 ACPHT-RS 3. 18 
• 953.67 aLPMI “‘’ 53 . I** ' 
953.67 ALpMl“ 953.28 
,-- 3 . 9 S-ALPUla******" 
, - 9.92 ALPH 1 =****** 

! -9,25 Ai.PMl = ****** 







: . r. 








'T7 

■ 


• 

- 

- - 


-- -- - 

■ 

a P A H T N a 
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I IHt a ICv.SD 
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EC ALC 1 

6R 1- 

839.83 

ECaLc I 

63 ) M 

029 

a P A K T ti N a 

TIMt.109.50 

I S»3 

ZCALC 1 

6RI- 

839.83 

ECALC 1 

631 » 

829 

•pARlHNa 

T I Mt . 1 CV . 50 

IS.l 

ZCALCI 

651- 

85R.78 

/CALC 1 

6r 1 - 

83? 

• P A R 1 0 N a 

T IMC. * 1 09 .50 

IS-R 

ZCALC 1 

651* 

859.78 

ECALC 1 

6R 1 - 

83? 

» P p K 1 b N • 

I i!ii--iH:9,5o 

1 b-b 

ZCALCI 

A5»- 

OSR.70 

ZCAtCI 

-6r 1- 

as? 

•Pa 0 h N • 

T 1 ME a 107.50 

1 b a 6 

ZCALCI 

A5|a 

8 5 R , 7 e 

ECALci 

6R ) a" 

83? 

• P * b T b N • 

T I Me- 1 0 7.50 

1S«7 

ZCALCI 

65l- 

85R.78 

ECALCI 

6R |W 

03? 

• P A •< T b N • 

T 1 ML. 1 O7 . 50 

1 baa 

ZCALC 1 

651- 

eSR.va 

ECALci 

6R)- 

839 

• H A M 1 c N • 

1 |Ht-lC9.5u 

IS-I 

ZCALC 1 

32 1 • 

R27.35 

ECALc I 

3n- 

R 1 8 

• P A K 1 b N • 

T IHL-107.5C 

1 saj 

ZCALC 1 

32»« 

R27.ab 

ECALC 1 

31 1- 

9 1 fl 

• P A R 1 8 N * 

t IMtalCV.So 

1 Sa 3 

ZCALC 1 

32>- 

927.35 

ZCALC 1 

311- 

R 1 8 

• P A h: 1 b N • 

TIML. 107.50 

1 SaR 

ZCALC 1 

32l* 

R27.Q5 

ECALC 1 

3| 1- 

R|0 

• P A R I 0 N • 

I 1HL-1Q7.50 

ibal 

ZCALC I 

3R ) a 

RR2.c6 

ZCALC 1 

33 1 - 

R27 

•Part bn • 

I IHtaiC7.50 

1 b»2 

ZCALC I 

3R 1 • 

RR2.06 

ECALC 1 

331- 

R27 

• P A R 1 D N • 

I 1 Ht a 1 C7 . 50 

1 S a 3 

ECALC ( 

3R1- 

R92.i6 

ECALci 

331- 

927 

• 4 R I b N • 

T 1 ML. 1 07.50 

1 b«R 

ECALC I 

3R t * 

R92.36 

ECALC 1 

331“ 

R27 

•P ;,R r BN a 

T 1 ML -I 07. be 

1 S-2- 

ZCALCI 

6R • - 

839183 

ZCALC 1 

631- 

82R 

• P fl R I b N a 

T I Mt. 107*50 

1 Sa 3 

ECALCI 

6R 1 a 

839.83 

ZCALCI 

63 ) a 

829 

•P AA ten* 

TIME*! 07. So 

IS=1 

ZCALCI 

651" 

85R , 78 

ZCALCI 

6R I- 

83? 

• P A R f b N a 

n lit a 109. 50 

ISaR 

ECALC 1 

651 a 

aSR.ya 

ZCALci 

6R|- 

8 37 

•partbn* 

T I(lLa|07.S0 

1 sab 

ECALC 1 

65)- 

86R,78 

ZCALc I 

6R 1 a 

83? 

» P 4 n T b N a 

T I Htaicv.se 

I ba6 

ECALCI 

6Sl* 

85R.78 

ECALCI 

6RI- 

83? 

•Pa r I bN • 

T I ML a 109 .50 

1 Su7 

ECALC 1 

651- 

85R . 78 

ZCALc 1 

6R ) a 

039 

tp aKT bl<a 

T I ML •129.se 

1 5«a 

ECALCI 

65 1 • 

eSR , 78 

ZCALCI 

6R 1 » 

839 

•>Co:: ouNNoij r Increment 

location a 

RI8, 

c9ao 

SECTOR NO, 



(lEtJ SoKl^PoT INCKEHENT location • 
viEtt (JUrtNOuT JNCKENEnT EOLATION ■ 
AEa bOfilNOuT INCheMtNT location ■ 
aEs auRNC-JT' lNCKENLNl' LOCATION * 
'.E3 aUKNOUT I NChEM£NT-L'0"CATl ON ■ 
<tu dUkNpUT iNtRlNENT LOCATION ■ 
kEb cUKNOoT iNCKEI'f-Ot' LOCATION • 
ntfj oORNOut INCKENENT location a 


.•EH cuHNOuT INCKENENT 


i-Lb burnout INCHtNENT 
cEb OufiNOUT INCKENENT 
•PAR I BN* TINEa||p,QQ 
•?ARTbN* TlPEallO.OC 
•P An T Bn • 1 1 • I I a - 00 

‘.pantun* Tif.u.i in. 00 
•Pariqn*. Ti 1 1 p;.oc 
-PArt I bN • "t j ML a I 1 3 iao 
•PaH Tun* t 1 Nt= I I o.CO 

• FAR rbN • ir I iic. “ 1 10*00 
. P R i( I b N * 1 1 I ML a I I 0 . 0 a 
•p;,?i1b:n* |timi.«i ia*oc 
•PABtfaN* TIML»|Io«03 

• P n I B N * 11 L a | | Q • 0 0 

• p / f\ T b N • T I M L a j 1 3 . Q y 


♦ P « K I I. N * 

* P A n 1 n N • 

A P A 1 b N • 

• “ ,v ii ! B fi * 


I 1 HE= 1 I 0*00 

II ME* I 10*00 

1 1 ML ail l o.ao 

I inL = i lio *co 


•Pa h I M N • I I 1-^ L » 1 13. 
*p A '1 1 1>N • . T I ML “ I 1 q ■ 


LOCATION a 

LOC A r ION 'a- 

location a 
Is»| ECALCI 
liiaZ E calc 1 

IS-J /CAlCI 
ISaS ECALCl 
lb“b ECALCI 
Ib «6 ECALCI 
Iba7 ECALCI 
Ib-B E CAL Cl 
IB=1 ECALCI 
IS«2 ECALCI 
Ib-J ECALCI 
ISaR ECALCI 

Ib-S elalci 
I b=6 ECALCI 
lb-7 ECALCI 
ISarf ECALCI 
lb=2 ECALCi 
lb -2 ECALGI 
Ib - J EC A 1. C l 


R I e.oRbo 
Rie.ciaa 

RlO.cRao 
“82R . 83 I c — 
b 39 , e3 I 0 

839.8310 

639.8310 

839.8310 - - 
839.0310 

■8 39,8310 

839.B3ID 
31 »“ Rl«.o5 
3 I 1 - R I 8,o5 
31 »■ Rl 8,3b 

31 ) » Rl8.CS 
32»- S27.C5 
3Z»* R27.Q5 

32) » R27.05 
32>* R27.nb 
3RI- RR2.ri6 
3R)“ RRZ.r.6 
3R»- RR2.06 
3R)» RR2.36 
3Rl“ '(R2.36 
3R)- RR2.C6 
3Rl- RR2.C* 
3R1» RR2.04 
581- 761.3b 
63)" HZ'l.aO 
6 3 la nZH . 8 3 


sector no. 
sector no. 

SECTOR mO. 
■ — SECTOR NO. 
SECTOR NO, 
SECTOR NO. 

sector no. 

—SECTOR NO. 
SECTOR nO« 

SECTOR— nO#' 

SECTOR NO. 
ZCALci 3ol" 
ZC ALc ( 3o I ■ 
ECAlCI 3o1* 
2 CALc( 3C)* 
ZCALC I 311- 
ECALci 3|l« 
ZCALC( 31,. 
ECALCI 3ll« 
ECALci 331" 
ECALcI 331 * 
ECALcI 331 * 
ECALcI 33 )- 
ECALcI 331 - 
ECALc ( 33)» 
ECALCI 331 - 
ECALci 33)- 
ECALcI b7)“ 
ECALCI 6 ?|» 
/CaLcI 62). 


8 

R03.Q? 
R03.05 
RC3.cS 
R03.05 
R18.05 
R |8*CS 
R I 0*05 
Rl 8-05 
R27.06 
R27.06 
’127.06 
R27 .06 
R27.06 
R27.06 
R27.C6 
R27.D6 
7R6.3B 
8<)9.83 
B09.IJ3 


t 



date 071076 ‘ pace .261 


RRZ.P6 AINChI- R27.3R 0ELZ-1R»7|9 ALPa -3.1? ALPHl«a»a*.a 

83V. 30 AiNCHIa 82R.83 OELZalR.R67 A LPa RS3 . 23 A L PM l« RS2 . 36 - 

8R0.02 AlNCHl- 82R.83 0ELZ-I&..I88 ALP-R53.23 ALPMr-Rb2.3l 
8R3.O0 AlNCHIa 839.83 OELZa 3.2s2 ALP-R53.21 ALPM I -Rb3 . 06 . • 

-8RR.I2 AlNCHl- 839.83 OELZ- R » 2 8 9 A LP-.RS 3 . 20 A LPH I - Rb2 . 9 9 

■ SR?.03-AlNCM|a 839,83 Ot L Z- “? • 2oC AEIP-Rb 3 , 1 7 ALpHI-Rb2«6b 

(IbC-.RS AlNCHl- 839.83 DFLZ. 10.62*1 AEPaRS3.17 ALPHIaRS'i.SS 
BSo.lO AlNCHl- 839.83 UlLE-lt)*3RR ALP- RS 3 • I 7 AlPm 1 - R & 2 . 5 7 

ORo.bl AlNCHl- 839.83 DEL2- 8.682 ALP-R53.I8 A L Pfi I » RS2 . 6 9 

R26.76 ,»1NCH|- Rlbiob utLZ- B.7l6 *LP-RS3.67 * L PH | “R b 2 ."V 7 , 

R2R.33 MNCHI- RI8 .GS DLLe- 6.28R ALP-R53.67 ALPHIaHb3.l8 ’ " 

RZR.79 RjMCHIa RIO. Ob DETLZa 6.7R3 ALPa*l53.67 ALPMtaRSS.lR 

R27.R3 aInCHI- Rie.CS OLLe- V.3M3 ALp-Rbl.67 ALpH|-RB3.23 

RR?.C6 AlNCHl* R27.S2 OELEalR.SRO aLP* -3.RR ALPh1*»«»**» 

R‘12.06 AiNCHl- R2U.18 UelE«|3*536 ALP- -R.RZ ALPHI-»»*».» 

992.06 AlNCHla RZq.BS 0ELZ*19,01C ALP* -9.25 A L PH I - . . . . . * - 

992.36 AlNCHl- 927.39 DELEal9.7|9 aLP- -3.19 

■83 9.'30*A I NCH I »■ B2R . B3 0 tt'z - 1 9 . R 67 " A Lp - R53 . 23 ALpH|»R5Z.36 

890.32 AlNCHl- 82*1.83 DELE. 15.188 aLP*R53.23 aLPHI. 952.31 
893.00 AINChI* 839.83 DelZ- 3,252 ALP*R53.Z1 ALPH I -953 . QS * 

8RR.I2 AINCHI- 8^9.83 DLLE- 9.2qv aLP.R 53.20 ALPH|aRb2,99 

899.03 aIMCHI- 839.03 OELZ- 9*20C aLP*963.|7 aLPH1-952.65 

850.R5 AInCHI* 839.63 DELE-10*629 ALpaRS3,|7 ALpHl-RSz.SS 

85o,iB AlNCHIa 839.03 DELZalO»3R9 aLP* 963.I7 ALPHla95Z.S7 

898.51 AINChI- 839.83 OeLZ- 8.682 aLp-R53.13 AlPH1=RSZ.69 

91.1922 TAUttDP » 91,1922 TIME - 109, SO 

91.1922 TAUWOP ■ 91,1922 TIME * 109.50 

91,1722 - TAUWDP - Rl.l‘/22 TIhE - 109.50 

91.1922 TAUWOP » 91.1922 • TIME « 109.50 

■ 9CE9 162 TAUV.DP- » 9 0.9162 TTMC" 1 09 ; 50 =“ 

90.7393 TAUWDP = 90.7393 TIME - 109.50 

■90,7393 TAUWqP - 90.7393 TIME - 109,50 

90.7393 TAUWDP - 90.7393 tImE - 109.50 

9c. 7393— TAUWDP a 90.7393 TIME a 109.50 

90.7393 TAUWdP ■ 90.7393 TIME * 109.50 

-90; 7 37 3 —TAUWDP "* 90.7393 — : T I ME"»~1 O9 . 5 0 

90.7393 TaUWdP - 90.7393 TIME * 109.60 

917. |9 AlrjCHla RC3"0S DLLe-| 9.1R3 ALp-RS3,67 ALpH|-Rb3,g6 

9IH.83 AlNCHl- 903.05 DLLZall.7e3 ALP.953.67 ALPHt.9S3.|6 - 

915.28 AinChI- RC3.C5 UelE-12.230 AlP-953.67 AlPhI‘953,15 

9I7,h 9 AlNCHl- R03.05 DtLE=l9,79l aLP-953.,67 ALPHI-R53.0R 

'920,77 AINCHI- 918.05 0CLZ-"2.926 aL P* 9 53 . 6 7 A LPM I *953 . 9 6 

9ZJ.70 AInCHI- R18.C5 DEL,{a 3.8RB ALP-R53.67 ALpHl-R53.39 

921,71 AlNCHIa R18.CS DELE, 3.667 aLP. 9S3.67 ALPM 1 a R53 . RO • 

922.69 AINChI- 918.05 DelE- 2*575 AlP-953.67 AlPHI»953.R9 

992.06 AlNCHt-'93C. 10 DELZ.I1.757 ALPa -7.5a ALPMIa.*«,.« 

992.06 AlNCHl- 93'). 76 OELE-1 1.302 ALP- -8.58 ALPriI-»»»»»» 

99 e .06 AlNCHl* R3'.63 UtLE*II.R27 ALP- - 8 . RQ A L PM ! a a a , • 11 a 

*<92.36 AlNCHIa 927.72 DtLE=12.|37 ALPa -7.32 ALPMIa»»a..a 

992.06 AInCHI- R27.C8 8ELE-12#777 ALp- -6.03 ALpHI-aa.aaa ■ 

992.06 AlNCHIa R28.8R DELE-13. 225 aLP. -5.63 ALPHI. •••aaa 

992.06 AINChI* R20.b8 OeLE=I 3*177 ALP- -5. 7) ALPnl-*****- ■ - 

992.06 AlNCHl- 927. I7 OtLE.12.B87, AlP* -6. >6 ALPHI. 


7 6 I, 35 AlNCHl 
BZr.zS AliNCH! 
UZR.vi? AlNCHl 


796.55 UELE-19.773 
809.83 DLLe«i 9 .Ri 8 
UC7.b3 DILE.15.1HC 


ALPnl-***:*- 

ALP.Rb3.32 ALPMI=R5 e.b 5 
AtP.9S3.32 aLPmI. 952.90 


• H A « T li N • 

•H Tt,N« 
'Pa-'-TbN* 

• »» A S ' 1 b :; • 

• »’ A s » b N • 

• A T T 6 N A 
•I'ASlbW* 

• P 4 b T b N • 

• PAsTI.lt* 

• P A H T b • 

• P A s ‘ b I . • 

• P A K I b N • 

• Pa li 'J • 

•PAKTUIt* 

•PAi^Tb'i* 

•PAsTU't* 

• Pa '< T b .'< • 

• P A i< T fc f. • 

• Part bit* 

• Pa«i bf '«; 

• p AST bN«i 

• PAPiB'f* 
*PAA,T fc’t» 

• PAsTtl ; i * 

• P a S T 

• P A X T b II 

• P A s T B'tt 
•PARTbN-* 


T I lit- i 10*30 
T I HtV"| I oTCO^ 
T f ML •» 10*00 
T 1 tit » I I 0 * 0 C 
I I r 1 L • I 10*00 
T iliL* 1 13 .DC 
T 1 ML « 1 10*00 
r 1 ML • 1 1 0 * 0 u 
TlMt«l ID.OC 
T 1 ML» I 1 0 .00 
T 1 ML. 1 1 0*00 
7 I ( 1 L» 1 1 n *C 0 
IIIIL«I 10*00 
I 1 I 1 t« I 10*00 
T 1 M b • 1 13*00 
T 1 ML»i 10*00 
riMLal 10*30 
T I HE = 1 10*00 
T 1 N L . 1 12.00 
T I mE = 1 13*00 
T lHt = i 10*00 
- 71 11 L> 1 10*00 
n ML" 1 I 0 *00 
TIMt«l 10*00 
T I M L • 1 1 Q . 0 0 
T J ML« I 13*00 
T I ML > 1 I 0 *00 
TIHL »1 10*00 
T I ME. 1 1 U . 00 
I inE » 1 10*00 
T I ME. 1 10*00 


Z cal C l 
Tcalci 
ZCALCI 
ZCALCI 
ZCALC 1 
ZCALC 1 
/CALC ( 
/CALC 1 
/CALC 1 
ZCALC 1 
ZCALC 1 
ZCALCI 
ZCALC I 
ZCALC 1 
ZCALC I 
ZCALCI 
ZCALCI 
ZCALCI' 
ZCALCI 

*s:alc 1 

zCALC ( 
/CALC ( 
/calc ( 
ZCALCI 
ZCALC t 
ZCALC I 
ZCALC ( 
ZCAUCI 
ZCALCI 
' ZCALC L 
I ZCALCI 


83?. 83 
83 V , 83 
8 3 9.83 
839*83 

839.83 
■ 83 9.13 3 ' 

•1 1 B . G 0 
Bia.os 
•118, nS 
118.35 
127. -S 
127. r.5 
127.08 
127. C5 
‘ 112, ob 
112*06 
112.0* 
112.0*' 
112,04 
112. C* 
112 . q6 
112.0* 
7*1.35 
821.83- 

821.83 

839.83 
839.83 

' 839,83 
' 839.83 
• 839 . 83 - 
' 839.83 



Date 07 iQ 76 


A| 11 C«« 
A I N C-W* 
A|Mt*l* 
A I NOT. 

AINCW . 
A I fJCW* 
A 1 NCm. 
A I NCh« 
A I NC n. 
AINCW" 
A 1 M C iV “ 
A I NC -T. 
AltlCA " 
A I NCn* 
i AINCW* 
A IhCA* 
A I NC >T* 

, "AINCf/* 
AINCW* 
A INC** 
A I(jCiV* 
A INC*. 
Al NCtV* 
AINC*» 
AlNCW* 
A InC*» 

I A INC*. 

. AinCW» 
I AINC«= 
I A I NC«'» 
I AlftCW * 


923 . 0*1 

829,09 

831.01 
835 . 4*1 
83 'i, 16 

833.19 

117.19 
111.83 
115,28 
117 . 8*1 
120.92 
121.90 
121.71 
120 . 4*1 
112 . 0 * 
112 . 3 * 
112 . 0 * 

“ 112 . a * 
112.06 
112.06 
112 . 0 * 
112 . 0 * 
76| .35 
- B 2 i ;'25 
921.97 

828.01 
829 . 0 ’ 
831,01 
835 . ‘i'l 

- 33551 * 

033.19 


AINCHI • 
A INCH! ■ 
AINCHI* 
AINCHI* 
A inch I* 
AINCHI* 
A I NCH I * 
A I NCH I * 
A I NCH I* 
AINCHI * 
A 1 N C H 1 * 
AINCHI. 
AINCHI* 
AINCHI* 
AINCHI" 
AINCHI* 
rtlNCHl* 
“A I NCH I = 

AlNCHl* 
A I NCHI * 
AInCHI* 
A I NCH I* 
A inch I* 
■ 3(1 NCH 1 6 
A I NCHl* 
A 1 NCH I * 
AINCHI* 
AINCHI* 
A 1 NCH I > 
i - AiNCHl * 
AInCHI" 


821.83 

e2l,8.3_ 

; 821 .B 3 

821.03 

821.83 
821.03 
103. CS 
1>J3.05 

103.05 
103iC5 

110.05 

118.05 
'118.05 

1 I3.C5 
I3p. 10 
13" .7* 
1 3 C' • * 3 
"129.92 
129.08 
128.81 
128.80 
129.1 7 
716.55 
BO’iBi 

809.83 
821 . B 3 
821.03 

821.83 
B 21.83 

- 821.83 

821.83 


OELZ* 3 . 2 l 1 
DELZ.-1.255 

OtUZ* 9.181 
OELZ- 10.613 
0 £LZ* 10.332 
UEL 2 * C .663 
OELZ. 1 1. 113 
DeLZ*I I .783 
ULLZ* 12.230 
OELZ* 1 1.791 
ULLZ* 2.926 
OELZ. 3.818 
OlLZ* 3.667 
DLLZ* 2.595 
OELZ* I I .957 
0 ELZ» 1 1 "302 
OELZ. 1 1*127 
DELZ.i2.i37 
DELZ.I 2.977 
DELZ. 13.225 
DtLz»l 3.177 
DELZ- 12 . 88 ? 
DtLZ.l 1.793 
DELZ'.n.lIB 
DELZ»i 5. 110 
DELZ* 3 . 2|1 
DELZ. 1.255 
DelZ * ?.| 8 l . 
DELZ. 10.8 I 3 
-DELZ»tO «332 
DEI.Z 0 8.663 


ALP** 1 . 53.30 
ALP*153.29 
ALP= 153 . 2 * 
ALP* 153 . 2 * 
ALP* 153.26 
ALP* 153.27 
4 LP. 153.67 
alp- 153 .67 
4 LP- 153.67 
*LP* 153.*7 
ALP* 153 • *7 
ALP. 153.67 
alp- 153. 67 
alp. 153. 67 
ALP* - 7.58 
ALP* - 8.58 
ALP* - 8.10 
ALP* - 7 .32 
ALP* .- 6 . 03 
alp- - 5.63 
alp* - 5.71 
ALP* -* . 1 * 
ALP -.***** 
ALP- 153,32 
ALP- 153.32 
ALP- 153.30 
ALP- 153.29 
ALP» 153.26 

ALP*1s3.26 

ALP» 153.26 

ALP- 153.27 


ALPHl -153.1 6 

ALPM 1.-15 3, 08 
ALPhI - 152.71 
ALPHI- 152.61 
ALPH 1 - 152 , 66 
ALPHI-l5Zf77r 
ALPM I - 153.06 
ALPM I * 153 . I* 
ALPM 1 - 153 , I 5 
ALPM I *i 53 .01 
AL'F' mi- 153 . 1 * 

ALPM I * 153 . 39 ■ 

ALPmI-153.10 

ALPM 1 . 153.19 

ALPH 1 «*»***» 

ALpMl-****** 



ALPHl-***-*- ■ 

ALPM I a 

ALPHI-****** 
ALpHI**.**.* 
ALPMI. •*•••* 
ALPM1-****** 

-ALPHI- 152 . 15 - 

Al.PMl-l52.10 

ALpMl.i 53 .I* 

ALPMI. 153.08 
ALPHI - 152.71 
ALPHl.l62.6l 
-ALPHI-152466 
ALpHi«l 52.77 




UMTlON TIHL, TJHE 


i U'*oauoo 


P^IUIILILK DEiCKlPTlON «UNITS> 

rtOIOH PAMArthTEHb; 

IOIaL DtUIVEHtD TMKUST iNiLHFl 

TOIAI VACUUM T7ii<Ub|!’(rJ,l.BF| — ^ 

IiiHUbr C 0 fl''' 51 HUTION :Of_ li'ieWTS (.N,LHn 
iOTAU I HPULlit (;N«S ,L«K »5 I 
I jiAL Vacuum sp^.cl^ ic IMPULSE iStS) 

VACUUM total IMPULiE IN» 5 iLBF» 5 > - 

H’Mubl coi: fT rc jEfJT 

C-'Al't UlbCuAKCi: FLOOHATE“IKG/!’»LtjM/^S;T~ 

ELUamaTL rolL&MAiL (KuiLbtl) 

IMtiti mas*- FL0(VMATE JKG/SiLUM/S) 

Il.tHT MAbb HEMaINING (KG.LBIK 

IOTAL BuMN AMEa IM»»2iIH»»2) 

TOTau PKOPELLAnT volume (M*« 3 ,In» 0 | 

FnuFtLLAKl MASS M t M A 1 U I MG “ I KG iLDM > ' — 

T o I AL GaS -MASS (KG.LUM) 

KAIK' OT SrECIFlC HEATS 

(lOLtCULAM *E 1 GhI UF GAS I K G /M OLE • L BH/MOL E > 
Cua-’ACTEmIST IC EAMAUST VELOci TY ; (M/s, FT/SI i 
MAAIMUM ChAMBES MACH tiUMdER ’ V ' 

HfcAi' E«D MAMAhETERS; 

lUlAL PKESSUiiE (N/M».2,EBF/Ir*»«2l 
dVLSSURt IMIEGRAL I N_» 5 / f1 • * 2 i L BF «S / I N • • 2 » ' 

R 0 It M AML A 1 N • • 2 , 1 M • • 2 ) 

dUtJN HA IE (M/b,lN/b) — ■ 

OISIAmCE UUKNEO (M.InJ 

FMOHlELAmT volume IM»» 3 ,|N»* 3 | 

GAS VOLUME TM»»3iIN*»3) 

GAS STATIC TtHpEHATURE (DEG K.OEG RI 

cvliluhical section Parameters; 

RAOiAL burn area ^M••2•|N••2) - — 

SEv-mEnT FACE BURN area (H»» 2 ,IN»» 2 » ; 

PRORELLanT volume - ( Ma *3 I I N» » 3 ) 

gASVOLUmE (H»»3»lN»»3i 

aft End paraheters: 

tdIal Pressure noz ent (n/h»» 2 ,luf/in*« 2 I 
PRf SSURE Integral (N»S/M»* 2 .LBF» 5 /lNi* 2 f" 
UUKN area lM*» 2 fJlJ«» 2 l 

DUKj, KATEi region A ( H /5 . T N /S£ C I *■ 

burn rate, region fa 1 M/S , IN/SEC I 

distance aURNfO» region a (N.lNi “ • 

DISTANCE BuRnLOi region B cm, I:n) 

propellant volume (H»» 3 . IN»» 3 I> - — - 

gAS volume Im* *3 I IN»:»3T 

GAS STATIC TLMP, NOZiEnT I OE G K , dEG R I 
POHI AHEAt NOZ ENl (m*a 2 .IN*« 2 I 
••OZZLc PArAMETEHs: 
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PaHaMLTLK DEScHIPIJON ll/NITSI 
K U 1 0 N P A H A M t r E H S : 

TWfAL liEL 1 ''CKEO THKUbT <NiLBF> 

total vacuum THNUST U'I.LBF)"' 
iMifuiT CONlKIBUllON Of INERTS (N.LBF) 

OLLlVLKfcU total IMFOLSL (N*S,L(lF»b» 

ioTaL Vacuum spec It ic impulse <s.Si»_ 

VACUUM TOTAL iMPULiE (N«S«LBF*S) 

TM«UST COEfFlcrENl 

CiAAlN OISCMAHCE MASS FLOWRATE I KG/S rCBM'/ST 
fLUuRATt I'*TtuRAL TAUiLuM) 

iNLMi Mass FLOAKAU IKC/5,LBH/5i ” 

|NLHT Mass KCMaINIMC (AC.LdM) 

total bURN AREA «M?A2tll4»»2l 

TOIaL FROCLLLANT volume (M«.3,IN.«3| 

i> < 0 P E L L A rj T MASS -R E M A I N I fi:G ( K G ’i ,L H Ml'" ' 
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SUUT 

INIEKFACE 
LGCAT lOW 

I N • 


f *0 

PS I A 


P 

PSl A 


OEG« N 


U 

Ft/SEC 


AP 

SU. IN. 


DPDOT 

Lb/SEC 


AQ 

SU. IN. 


RB 

IN/SEC 



FChEVAriD 1 .J 676 *o 2 - 2 .l 8 o 6 ^a 2 S , 9 Vg i *0 3 8 . 82 1 2*0 » I • 8*1 8 - G • 30 n 0 ‘ 

|,| 677 *£i 2 2 «| 8 | 2 *c 2 2 »I 8 cH*o 2 5 . 9897 *c 3 8 .e 229 »ol I• 8 s 80♦^9 0*3000 

GAS OUIUPUP IN SLOT, D<./iOT • - 2 .SA 7 S -03 ' 


0*0000 

0*0000 


" 0*0000 

0*0000 


0*0000 

0*0000 


fORi.'.ARl> N. 270 !i *02 2 . 1791 * 0 - 2 - 2.1 757*02 B . 98 V 1 *a 3 i . »2 I « *C 2 I • ‘ JU J *09 0*0000 

*t.27o8*02 2.|77 U*d2 2*I7 r9*02 6 . 988 A+C 3 1 . 8227*02 |. 63 ® 3 *oH 0*0000 

iAS liuiLUUP IN Slot, dh/ut p -2.S972-03 , 


0*0000 

0*0000 


0*0000 

o.ocoo 


0*0000 

0*0000 


9.6117*02 

9.611 7*02 


1 .97l3*o3 
l.V7l3*OJ 


f OnC.«AHO 

»FT 


7.8639*02 

7 ,ho 35 *c 2 


2 . I 723*02 
2. 1692*02 


2.1 628*02 

2. 1597*02 


5 . 9868*03 

5 . 9857*03 


3.s99| *o2 

3 . 0979*02 


I .6383*39 
I . 6383*09 


0 * 0000 * 

Q.nooo 


0*0000 

o*occo 


o.ocoo 

O.QSOO 


0*0000 

0*0000 


3 * 275 C*a 3 

3 . 2756*03 


uAS DUILUUP IN slot, OV./OT • - 2 .& 319 -D 3 


.'(Ey 8UR/.0UT INCREMENT 
rtEu liuHNCyT Increment 
aEa: uuNuOur increment 
rt£b Burnout Increment 

t£,0. oURnOuT iNCHEMENl 

auRNOjT increment 
H irt uurNDUT increment 
ACb BurNOOT 
f<tri b urn Out 
■'Ey B u R N 0 U T 
rT D ouRNUUT 
aE. 1 burTidoT 
"Ey oUkNOuT 


UuR nCiU T 

oUnNOU I 
riuRNUUT 
ouRnUuT 


I NCMEMENT 
I NCbEHENT 

1 NC ReHLNT 
i N L N E ME N t 
Increment 
increment 
I NCremEnT 
1 NCHEMEnT 
I NC RE men T 
i N C R EM E N t 
OUk -Out 1 NCHEMENT 
ttuRNOuT increment 
T, 1 N E . 1 1 9 , 5 C 
T 1 NL « 119.50 
T IliE* I I 9.50 
TIHt.lM.SO 

T I Mt = J 1 H • 

T I .Rt. 1 I 9 .SO 
T I ME' I 19 . 5 J 
T 1 HE • 1 19. 50 
I 1 HE . 1 I 9 . 5 C 
T t H E . 1 ! 9 • 5 C 
T I H E 3 I 19 . 5 c 
, I Rt » 1 1 9 . SC 


■•Ed 
v.Cj 

VE b 

it t, 

'vE B 
••Eli 
. H A N T ti N . 

• i' A '* T b N . 

• !’ A nT b!. * 
-PARTaN* 

• P art on * 
.Pa*' to'*. 

• Par 1 b N * 
. P A •. t BN* 

• P A R i B N • 
•P A Rt li’f. 

•.Part b n * 

' P .1 IV I li • 


.location • 

LOCATION • 
location a 
LOCATION a 
location a 

location a 

location a 
location a 

LOLAT 1 UN a 
LOCATION a 
location a 
LOCATION a 
LOCaT ion a 
LOCAT ION a 
LOCATION a 
LOt A T I ON a 
LOCaIION a 
location a 
LOC A r I ON a 
15.2 2 CALCI 
IS -1 ACALCl 
IS »3 ZCALCI 
1 5.9 2 CALC ( 

IS «5 2 CALCI 
1 5.6 ACALCl 
ISv*? ZCALCi 
l 5 “B ZCALCI 
lb. I ZCALCI 
I 5"2 ZCALCI 
15*3 zCALCt 
1 5 = R ZCALC T 35 I = 


298.9190 

298.9 I 9 a 

298.9190 

298.9190 

263 . 9 I 90 : 

763.9190 

263.91 90 

263.9190 
598.2090 

598.2090 
6 13 . 2-090 
6 I 3 . 2 c 93 

613.2090 
613 , 2-90 
6 I 3,7 0 M 0 
6 1 3 ,20 90 
6 28 • 70 9 0 
628*2090 
628,2u9q 


233. ,2 
Z98 , 92 
298.92 

298.92 

263.92 

263.92 

263.92 
263.92 
957.26 

351“ 957.36 
35)* 957.0a 
957,06 


lOl 

19 ) 

191 

19 ) 

20 I 
20 I 
20 I 
20 > 
35 ) 


SECTOR NO, 
SECTOR NO* 
SECTOR NO. 
SECTOR nO. 
-SECTOR H 0 , 
SECTOR NO. 
sector t40. 
SECTOR nO. 
SECTOR fjO. 
SECTOR nO, 
— SECTOR nO. 

sector no. 

SECTOR nO. 
SECTOR nO. 
SECTOR nO, 

sector nO. 
SEcTOk no. 
SECTOR NO. 

Sector nO* 
ZCALCI I7). 


^CALc i 
ZCALC I 
ZCALCI 
ZCALCI 
ZCALCI 
ZCALC I 
ZCALCI 
ZCALCI 
ZCALCI 39 )* 
ZCALC I 39 ) “ 
ZCAl-C I 


18 ). 
16 )** 
18 ). 
19 )* 
l 9 )* 
I 9 ) • 
19 )’ 
39 ) a 


1 

2 

- 3 
9 

. — 5 - 
6 
7 
6 
2 
3 

~ I - - 

9 

5 

6 

7 

8 

- 5 
6 
7 

218*92 

233.92 
233*92 
233*92 
298*92 

29fl.92 

298*97 

298.92 
992*06 
992*06 
992.06 


TaU “ 
TAU • 
tau - 

, TAU a 

- TAU-a 

TaO *» 
TAO • 
TaO a 
TAU » 
TaU = 

- Tau 
Tau - 
Tau a 
tau •= 
tau - 

TaO . 

- TAU » 

tau « 
T AO ” 

A I Nf. A. 
A I t 4 C >T* 
A I nC R. 
lA I NCW. 
AinC.%* 
A 1 NC 71 . 
A INC 6= 
^ A I N C Af • 
A I NC A. 
A1 nC-.V = 
A I NC 7 *. 

Aincf'* 


92.5763 -• TaUWoP ■ 92 

92.5763 tAOT.OP ■ 92 

9 Z, 5763 v TAOWdP - 92 

92.5763 TAtnvOP ■ 92 

92.9680 TAUWOP 

92.9 68.0 TAOWOP 

92.9680 TAUA'OP » 92 

92.9680 TAUDiuP - 92 

92.3887 TAO-AUP -92 

, 92.3887 TAUV/OP . 92 

92.2803 TAOWdP * 92 

92.2803 TAOWOP « 92 

92,2003 TAUAOP a 92 

92.2803 TAUWuP ■ 92 

92.2803 TAOROP 

92.2803 TAUAUP 

92 . I 7 IV TAOWOP 

92 . 171 V TAUWOP 

92 . 171 V TAOAOP 

239.96 AiNCHI. 2 I « . 9 2 
2 * 11,37 *lNCHl* 233*92 
236.19 AlNCHIa 233*92 
293.15 AiNCHl. ' 233 . V 2 

251.96 AlHCHl* 298 .V 2 

253.95 aINCHI* 298,92 

253.96 aINCHI* Z 9 B.V 2 
25 c . 61 AInCHI" 298.92 
957 . C 6 aINCH 1 = 953.55 
957,36 AINChI* 95 ). 2 C 
957,3s AINCHI. 951.08 
957.-6 aINCHI* 95 C .37 


92 

92 


.5743 
.5763 
.5763 - 
.5763 

.9680 

.9680 
.9680 
.9600 
.3887 
.3 887 
.2833 — 
. 2 8 03 
• 28 *i 3 
.2803 
.2803 
.2H0S 
. |71V - 
.17 19 
.17 19 

OLLZ .16 
OELZ. 7 
DEL2. 
OELZ. 

delz« 

OELZ. 

OELZ. 

OELZ- 

OELZ. 

OELZ- 

DLLZ. 

0 E 1. Z = 


time “ 
time • 
time • 
time • 
-time 
TIME ■ 
tIme « 
TIME ■ 
TIME • 
time ■ 

-TIME* ■ 
T»ME ■ 

time . 

TIME ■ 
TIME • 
time • 
-time • 

TIME . 
TIME ■ 
C39 alp 
959 alP 

22S ALP 
231 ALP 
•596 ALP 
.028 ALP 
•592 aLP 
•689 ALp 
* 5 |S alp 
•662 AlP 
, 98 5 ALP 
.695 aLP 


119.00 
I 19.00 
I 19.00 
I 19.00 

I 19 . 00 - 

1 19.00 
I 19.00 

119.00 
1 | 9,00 

119.00 
M 9 . 0 O- 

1 19.00 
I | 9,00 
I 19.00 
119.00 
1 ) 9.00 
1 T 9,00 
119.00 
I 19.00 

' Is 3 ,88 
* 953 .: 8 B 
953. 63 
i 953 . 87 
* 953.86 
* 953,86 
■ 953.86 
• 953.86 
315.76 
• 315.69 
• 3 ) 5.66 
. 315.79 


ALPHIa 953,90 
ALPm I ■ 953.68 
ALPH 1 .953 . 65 
_ALpMT. 9 S 3 .S 3 - 
ALPhl ' 953*62 
-ALPH t • 9634 7 5 
aLPM 1 •‘i 53 . 76 
ALrhI« 963.85 
ALPHI. I 36 . ).a 
AlFM I • I 52 * 50 
ALPM 1 . 199, 90 
ALPMI - I 3 1 .56 
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vtij eUKPjOuT IiNCKEMENT 
>t.( LUbtvOuT InCjvEmEnT 
"i.j oLHiiOuT INCKEMENI 
<tS LLMNOuI InCPemK/vT 
•Lb riUlvMOuT IMCHEHEHT 

• •E.i aUHf.OuT INCPEMEhT 
■Ea oubrjOuT ImCkEMEnT 
•Ej) o'Jiv.'vOUT IncP£MENT 
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•vEq. buMbOUI IiiCkEhEnT 
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■•Ljt auRn5»jT KvCPEMEMT 
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_ls»5 /CAlCI 

15.6 iCALCl 

15.7 5CAlc( 

15 . 8 ZCALCC 
i s-1 ZCaLc < 
* 5 *2 2t ALC I 

is.i 2c Ate ( 
I S"1 2CAUC I 
15*5 2CALCI 
is .6 2CALCI 
lS-7 2CALC1 
Is. 8 2CALCI 
I5«2 2CALCI 
1S;.| 2CALCI 
1 S*3 2CAUC I 
ISiAH ZCAiLCl 
I S. 5 2 CALC C 
1S=6 ZCAtCl 

15. 7 2CALC1 
IS«o 2CALCI 
IS-TJ 2CALCI 
IS. 2 2CALCI 
IS.J 2CALCI 
IS.H ZCALCt 
15-5 ZCALCI 
l5«6 ZCALCt 

15.7 VC A L C ( 
is.u zCalci 
I5.J ZCalci 
IS-Z ZCALCI 
l5»J ZCALCI 
ISaH ZCALCI 
I 5 • 5 ZC A L C I 
15.6 ZCALCt 
I S«7 ZCALC I 
is»a ZCALCt 

location . 

LOCATION . 
location ■ 
location » 
location . 
location . 
location . 
location » 
location - 
location . 

LOlaIION . 
LOCArtON 
location . 

LOCATION . 

Location - 
location . 
location . 
location = 
location . 
LOCATION = 


35I« N57.C6 
351" 157.36 
35I« 157.06 

3S»* 157.06 
15)« 598,20 
15 )• 598.20 
IS,. 598.20 
16 I ■ 6I3.2C 
161* 6«3.2C 
161- 613.20 
16 >• 613.20 
15). 613.20 
I8>- 233.92 
I 9 » • 2 1,8 . 9 2 
191* 218,92 

19) * 210.92 

20) . 263.92 
Zi>* 263.92 
20)* 263,92 
20 I* 26 3.72 
351* lS7.n6i 
35r» 1S7.06 
351* 157,06 
■35)» 157.36 
35)- 157.06 
35)« 157, £,6 
35). 157,06 
35). 157. Q6 
151* 598.25 
151* 598,20 
15>- 698.20 
16). 613,20 
16l* 613.20 
16 )• 613.20 
16)« 613.20 
16»- 613. 2d 

218.9190 

218.9190 
233.9 190. 
233.9)90 

233.9190 
233.9 1 90 ■■ 

233.91 90 

233.7)90 

218.9190 
2ie.?l!90 — 
218.91 ?C 

"218,9170 

58 3. 2 b 1 3 
503,2C1-3 — - 
583,2510 
583.2013 — 
59B,2u 1D 
S9B.2S'la " — 

5 V S . 2 L 1 3 

5 9 8 . 2 o 1 3 


ZCALCt 31). 
ZCALct 31,= 
ZCALcI 31)» 
ZCALCI 3<,1« 
ZcaLcI 111 " 
ZCALci 11 ). 
ZCALC( 11 , it 
ZCALCI IS)" 
ZCALc t 15 ) . 
ZCALCt 15)" 
ZCALci 1b I" 
ZCALC, 15,. 
ZCALCI 17)- 
ZCALC, I 8 ) . 
ZCaLc, 18). 
ZCALc, 18 ," 
ZCALc, 19, » 
ZCA.-C, 19)* 
ZC ALc , I 9 ) * 
ZCALc, 19)- 
ZCALc, 31)» 
ZCALC, 31,- 
ZCALC, 31,. 
ZCALcr 31,. 
ZCALC, 31,. 
ZCALC, 31). 
ZCALC, 31,. 
ZCALC ( 311 . 
ZCALc, 11,. 
ZCALCT 11). 
ZCALC, II). 
ZCALC, 15,. 
ZCALC, 15)» 
ZCALc, 15,. 
ZCALCI 15)- 
ZCALCI 15)- 
SECTOH nO. 
SECTOR fjO. 
StcTOK NO. 
SECTOK NO. 
sEctok rjO. 

"SECTOK NO. 
SeCTOK nO. 
SEcTOK NO. 
SEcTOK NO. 
sEctok no. 

SECTOR NO. 
SECTOR NO.' 
SECTOR NO. 
“ SECTOR NO. 

sector nO. 
" SECTOR NO. 

SECTOR nO. 
“'SECTOR NO. 
StcTElR r, 0 . 

sector f4t>. 


112*06 A InC A- ■ 157.0* 
112.06 AIMCW. 157,06 
112*56 AlMC«- 157,06 
M12.06 AINC.V- 157.06 
583.2c aIMcA" 59o, 39 
583. 2j AI^,C(v* 57|;7Z' 
5 83.2a A I NC P. 592.96 
598.20 A|;jC'.V» 6CC.23 
598.20 A INC »• 6 08.89 
5 98.20 A INCA- 6‘l | . <, 6 
598.20 aInCa. 6)0.95 
59B»2D AINCiV. 6C7.99 
2)8.92 AlNtA- 231.96 
233.72 AINCa. 21|,37 
233.92 aINC'A- 236. Il 

233.92 AlfjC'.,. 213.J5 

218.92 AINCA. 25i.i 16 
218.92 'AINC.V-~253.95 
218.92 AlNCA- 253,16 , 
218.92 AIMC'-V- 253.61, 
112. C 6 AInCZ.- 157.06 , 
112*36 AINOV- 157.06 / 
112*06 AInCA. 157,06 t 
112.06 ATNCKE- 157 ; G6T 
112.D6A1NCA- IS 7.06 , 
112*06 AInCvV- 157,06 I 
112406 AINCvV. 157,06 / 
112*06 A 1 N C /. = 157.05 ) 
5h3,2j a I NC v. 59b , 39 A 
583.2-3 A INC .'.* 591, 72 A 
583*23 AlfjC.i» 592*96 t 

598.20 AINCAa 652.23 , 
698.27 AibC'A. 6(ia.B9 A 

590.23 A INC.V. 61 I . 16 A 

598.20 A I NC R- •* I 0 . 95 f 

596.23 AlNCt- 657.99 A 

2 TaU . 12,7928 

3 . TAU • 12,7928 

1 TaU . 12.6815 

2 TAU ■ 12.6815 

3 tAU - 12.6815 

' ■ *i ■ “TAU «■ 12, 6815 ■ 

S TAU - 12.6015 

8 •- TAU ■ 12.6815 

5 TaU - 12 . 57*3 

6 TAU - 12.67*3 

2 TaU , 12.57*3 

B— T A ITTA- 12.576 3~ 

1 TaU m 12,1970 

2 TaU * 12.1970' 

3 TAU - 12.1970 

* 1 - “ TaU . 12.1970 

I TAU - 12.3807 

' "1 ^TAU i- *12.3007 • 

5 TaU • 12.3887 

* TAU - 12.38.8; 


AInCHI- 119.53 DELZ- 7 
AINCMI- 119.28 OCLZ- 7 
AlUO'tl- 119.32 OtLZ- 7 
AINCHI- S19.6I DELZ- 7 
AIHCHI- 583.20 D£LZ»l5 
AlfjCHI- 583.23 OELzb -8 
AINCHI. 583 . 2 c OLLZ. V 
AINChi- 598.20 t>ELZ- 2 
A I ITCH I- 598.20 OELZ-IO 
AINCHI- 598.20 DELZ-13 
AInCHI- _b9(i.20 UEl.Z-12 
AINCHI- 590.20 DELZ. 9 
A I NChT- 2 1 a . 92 UtLZ-l*. 
AINC I- 233. v2 DELZ. 7 , 
AINcHI- 233.92 0[LZ- 2. 
AInCMI- 233.92 UELz- 9. 
AINCHI- 218.92 DELZ. 2. 
A inch I » 21-3.92 DcLZ- 5. 
AINCHI. 210.92 DELZ. 1, 
ATNCHI- 218.92 DELZ- |. 
AInCHI. 150.55 DELZ- *. 
AINC)II. 151.20 DELZ. 5. 
AINChI- 15H08 DclZ= S. 
A INCHI.- 153.37 DELZ. 6. 
AlHCHI- 119.53 DlLZ. 7. 
AlNCHI- 119.28 OELz- 7. 
AINCMI. 119.32 OELZ, 7. 
AIIvChI- 119.61 OtLZ. 7. 
AiNCHI- 503.20 0ELZ.I5. 
AINCHI- 583,20 DELZ- 8. 
AInCHI- 583.20 OELv. 9. 
AINCHI. 598.20 DELZ. 2. 
AINChI- 598.20 Dcc^-lO. 
AINCHI. 598.20 DELZ. 13. 
AiNCHI- 590.20 DELZ- 12. 
AInCHI- 590*20 DELz- 9. 


A I NCHli 
ATNcHI' 
AInCHIi 
A I NCH I • 
AINChI* 
A I NCH I. 
A I NCH I ■ 
AiNCHI. 
A 1 NCM I • 


A| NChI 
AINCHI 
AiNCHI 
A Inchi 


TAUftuP 

TAU'../DP 
TAUVvdP 
TAUV.'DP 
TAuviUP 
“TAUWUP 
TAUViUP 
TAUAOP 
TaUWoP 
' tauhdp 


12.7928 

12.7920 

12.6815 

1Z.6015 

12.6015 

12.6015 

12.6815 

12.6815 

12.5763 

12.5763 


'TAUWdP . 12.5763 
~TAUiKOP“« • 12*.5 7o3- 
TAUVlDP . 12,1970 
“TaUWDP * 12.1970 
TAuaop - 12.1970 
"■ TAUWDP . 12.1970 
TAUHuP - 12.3887 
—TAUWDP'-. 12,3007“ 
TaUWdP - 12.3387 
TAU.', DP * 12.3887 


2.531 alp-315. 9*, 
7.785 ALP.3I5.9B 
7*737 alp-315.97 
7«1n7 ALP.315.9; 
5»I91 aLP- 153.98 
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.•515 ALp.3i5.76 
.862 ALP.315.61 
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t 1 Hc.« 1 1 5. 00 
f I hi ■» 1 1 5 « 00 
7 IML -175 
T i nt a I 1 5 
T 1 ML • 1 I 5 

7 1 HP, : is 
1 1 M t • i 1 5 
7 1 “It - I 1 S* DC 
7*7 ,'lp a 1 I 5 . *00 
7 t bt - 1 I 5 . CO 
T I H iL a 1 I 5 . 0 C 
7 I Ah • 1 15 *00 
7 Mta| IS. 00 
7 } it p ■ I 15*00 
7 iHL=» |15.Qu 
n i-ia 1 1 5.00 
T 1 Hi- 1 I 5 . O'J 
7 1 HP a 1 1 5 . Ou 
I I II pal IS.Oit 
( 1 It p • I I 5 . 0 C 


• c u 

• CO 
•DO 

.cc 

• DO 


location ■ 
location - 
IS-2 iCALCl 
CCALC 1 
/CALC l 
CCAlC 1 
/CALC I 
iCALC t 
IS = 6 /CALC I 
15a7 /CALC! 
/CALCt 
/CALC i 
/CALC 1 
/CALC ( 
lb-5 /CALCl 
lb-6 /CALCl 
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A I N C A' » 

A I NC« = 

A I NCW" 

A I M C W ■ 

A 1 new* 

A 1 nC.W* 

A 1 NC.V* 
A I new* 
A 1 1 j C .V “ 
AIf)Crt = 
A 1 Ut.v* 

A I NCA* 
A InCA- 
A I [4 C “ 

A I n t w = 
Aj fjCW- 
A 1 new. 

A I Nc ** 

A rncii* 

; A ,1 ne w* 
A J ncw = 

I A I new* 

‘ AINCW" 

; AI;„Civ = 

: Ai-NCWo 
i Afrjtw* 
! A I new. 
i A INC** 
, AImC.v* 
. -AJNC‘Aa 
• A I (,vii* 
, A i nt W = 

' A V<K »i * 

, A * 


7 | .40 
7 V.WS 
M 63.20 
H 6 3 , T C- 

‘tfc.T.ZO- 

' 163.70 

'♦ 63 . 2 c 

'♦.6 3.70 
*♦ 63. 20 

'♦ 77.13 
H . 6 ■/.•-. a 

‘♦ 7 o .,?0 
‘♦ 77.23 
ah 7 .O'! 
6Vil.‘t7 
4 a 7 . 9 B 
486.75 

35.12 

37.87 

5 r-,C 2 

54.17 

73.57 
• 78.28 
7 I . 60 
7 9 . 'iS 

463.20 

463.20 
*♦ 63. 20 

463.20 

463.20 

463.20 
463.25 
*♦ 63.20 
•47 7.1 3 

467.58 

470.98 

479.23 
•♦87 .fl*< 
47 o . 47 

489.95 

486.95 

35.12 

37,87 
5 " ,02 
59.17 
73.57 
- 78.28 
71 . 6 C 
79.45 

463.23 

463.20 
463.20 
•♦ 63.20 
'' 63.23 
*' - 3 . 2 C 


A|NChI“ 

A INCH I* 

A 1 HCMl ■ 
AlNiCHl* 

A rnbu w 
A I nfcM I *•■ 
A 1 NCHil » 

ainchi ■ 

A I ncHl- 
AlNCfll* 

A Inch I* 

A I NCH I ■ 

A INCH I - 
A I NCH I « 

A I NCH I * 

A I NCH !!* 

A I fiCH I - 
AINCHI® 

A I NCH I* 

A INCH I* 
Al-lCHI- 
A I NCH • « 
AINChI" 
aInchi*- 

A I NCH I ■ 

A Inch I* 

A 1 N C H I • 
AINChI® 
AIHCMI* 

ainchi*' 

A I N C H I * 
A I NCH I * 
AINCHI' 
A I NCH I * 
AIHCHI* 
A I N CH I • 

A I ncHl- 
A 1 NChI " 

A 1 NCH I • 
A I NcH I ' 

ainchi* 

A I NCH 1 a 
*INChI« 
AiNCHl* 
A I NCH I* 

A Inch i • 
ainchi* 
A inch I* 
ainchi- 
aInchi* 
aIijCHI* 
A I NCH I * 
A 1 NCjil ® 
A I NCHI = 
A I NCH 1 * 
A 1(4 C H I » 


60.00 

75.00 
462 »C 6 
‘I A 2 . 6 8 
462.57 
46 ; . 89 
461.07 

46o • 85 
460.90 
4 6 I . 1 fl 

463.20 

463.20 

463.20 

463.20 

478.20 
478.20 
478.20 

478.20 

30.00 

32.00 

45.00 
4 5.00 

60 . ao 
■■ 63 . GO 

60.00 

75.00 

462.06 

462.68 

462.57 

46 1 .89 
46 1.09 
460.85 

460.90 

861 . 1 s 

463.20 

463.20 

463.20 

463.20 

478.20 
478.20 
478.23 
478.20 

3 ^ . b 0 
30 . 0 -Q- 
45. CO 

45.00 

60.00 

-“ 60. CO 

63 . CO 

75.00 

462.06 

462.68 
462.57 
461.89 
461 .C 9 
4 6 •: . a 5 


0EL2* I 1*596 
tiLL2* 4,451 
OLLt* 1*140 


DtL 2 * 
Of LZ* 
CtLZ* 
0 1 L 2 . 

oelz- 

DtLZ* 

OCEZ* 


•522 

* 636 
T *31 I 
2*110 
2*351 
2*309 
2*028 


Ul l2*l3*'^26 
DtLZ* 6*378 
OlLC* 7*773 
OLL2*16*02Z 
DCLZ- 9.639 
0LL2-12.264 
DELZ-T I * 750 


DCLZ* 
UCLZ- 
OE I- Z » 
0:1 l-Z* 
DELZ* 


B . 7 4 8 
5.121 
7 .8 6 6 
5.018 
9.169 


0CLZ»|3.571 
0tLZ»la.2a8 
OELZ»l 1*596 


DELZ- 
OECZ. 
OCLZ* 
UELZ. 
ULCZ* 
OLLz* 
DEL 2* 
NE L 2 ' 
BEEZ* 


4 *45 I 

1*140 

• 522 

• 6 36 
I * 3 1 1 
2*110 
2*351 
2*308 
2,028 


!)EU'I 3 *’ 2 * 
l>tL2- 6.378 
ULEZ. 7.773 
NCLE-16*C22 
UlLZ* 9.639 
DtLZ*12.264 
01 Uz* 1 1 . 750 
OtLZa a. 748 

Ot.EZ« 5.121 
OLLZ* 7.866 
OELZ' 5.018 
0LL2» 9.169 
0ELZal3.S7l 
De;lZ®|8.284 
0 1 L Z * 1 1 tSff, 


DtLZ' 

DELz* 

tiELZ. 

olez= 

u b L Z * 
DbLZ = 


4.451 
I .140 
*5 22 
• 636 
1.31 I 
2 * I ir 


UtLZ= 2051 


ALP* 454,72 

ALP- 454,73 

ALP“ 453 .B 5 

ALP- 454 . I 3 

ALP=454,07 

ALP»453. 77 

aLP*453.42 

AlP“453.31 

ALP*453.33 

ALP“HB3.45 

AuP*454.27 

ALP=4b4«2ft 

ALP'454.28 

ALP*4s8. 26 

ALP»454 . 24 

ALP*454 . 23 

ALP*454. 24 

ALP»454,24 

ALP*454.7 1 

ALP“454.71 

AlP'4S4.72 

ALP*454.72 

ALP®954, 73 

ALP8454,73 

*CP*454.72 

AEp:*454,73 

ALP* as 3. 8 5 

AlP*854.13 

alp-454.07 

ALP'453,77 

AlP*453.42 

ALP=853.31 

ALP»’I 53 .33 

ALP- 453, 45 

ALI^*454.27 

AlP-454.26 

ALP*‘‘54.28 

AlP*454 .26 

ALP-454.24 

gLP*454.23 

ALp-454 . 24 

ALP-454 . 24 

ALP'854.7i 

alp- 854, 71 

ALP'854. 72 
AlP'454. 72 
ALP.454.73 
AuP-454.73 
ALP- 454.72 
ALP*854.73 
ALp-453.85 
ALP-454. 13 
AUP“454.07 
ALP- 953, 77 
aLP=453,42 
ALp“453 . 3 1 


AtPHi - 454.57 
ALPH|- 454 . 7 i 
ALPHI * 425.65 
ALPH I *44 I . 1 U 
ALP 1 I|* 438.30 
ALpH 1 - 42 1 * 33 - 
ALPHI- 401 .25 
ALPHI“ 395.20 
ALPM I * 396 . 3 S 
ALPH I * 4 G 3 . 3 I 
A E P H I • 4 5 3 . 0 'j 
ALPnl- 454 . t 1 ' 
AlPm 1 - 454 .07 
ALPHI- 453.77 
ALPH I - 453 . 93 
ALPHI-H 53 .S 2 
ALPHl- 453.84 
ALPtiI* 453 . 77 " 
AEPHI - 454.68 
A L PH I * 4 5 4 . 6 2 
ALpH I - 454 . 66 
ALPH I = 454 . 6 1 
AcPhl «'i 54.53 
ALPHI» 454 , 4 ‘t- 
.ALPhI *45 4.57 
ALpHT- 454 . 7 l 
A L PH 1 - 425.65 
AbPMI "♦4 1 . t S 
ALPHI» 43 d. 3 f: 
ALPHl* 42 l .33 
ALpH i - 4 C 1 .25 
ALPH I s J 95 • 20 
ALPHT * 396 . jO 

-ALP H I . 40 3 , 31 

ALPH I - 453. 85 
ALpH I - 45 4 . fi ■ 
AtPnl - 454 .07 
AtPh I 4453 . 7 7 
ALPH I » 4 f 53 .93 
ALPh i « 4 :S 3 .S 2 
AC pH I - 453 .84 
ALPH I * 453 . 9 ? 
ALPh I * 454.68 
ALPH I - 45 4 , 4 2 
ALP" 1 *45 4 . 6;8 
A I p H 1 = 4 5 1 . 6 I 
ALPH 1 = 454 .53 
»LPn r* 454 . 44 
ALPHJ . 454,57 
ALPhI* 454 . 7 l 
ALpHil *4 25 .65 
ALPhil = 44 1 . i 8 
AuPnl iS 38.30 
ALPht= 42 l ,33 
AL PH I = 40 1 . 25 
AEpH 1 » 39 a , 20 




• f’ A T UN • r I HL • I I 6 • 5c I5"/ ZCALC* 

• t'AXliiN* TinL*nB.50 J5*8 ZCALCI 

• (>f\TuN* IltU.»ll6»5j iS»l /CALC< 

T Ib*2 2CALC( 

•‘'jriJl,'** TlHL.il6.5C 15.3 ZCAUCi 
TiML*llfl*^A> lS»6 ZCAlCI 
.H.ihTUN* TIHL.lig.BC 15.5 ZCALCl 

• i’a R 7 TIMt»l la.SC 15*6 IZCALCI' 

• I’aMH:*,. TUIL»118.5C 15«7 ZCALCl 
■•7‘;tlTbN* TIMt«l:t8«5C 15*G ZCALCi 
..L-J I’UR'.euI INCKelitNT location • 
I'll..’?. SiUT.-jLur I NCI7E'‘'E T’ ' location . 
'■Ill) uUAt.UuT IMCREHEN* location « 
Atl,'! HNKNCUT' iNCKtl'.eriT (location • 
«Lo uOKNOur iNfWtMLN' location ■ 
.-.La t‘uKNOuT INvUL'ieNT lOCATIOIT ■ 
>t.j ybSNOuT 1NCNEMF.'‘T LOCATION « 
.■.C.1 iiU.'NOUT INCRINCnT LOCATION =" 
.<t'a liuaNOUT lNCHE.'iEtiT LOCATION » 
..t3 fUHfiOuf INCliENENT LOCATION «' 
«E^ UUR500T iNCHENtf^T LOCATION ■ 
.-.Lb UOl'-iiCOT INCilENENT LOCATION > 
..Lb bUbNuur INCKflTEliT LOCaTIO.N » 
•\te bUbf.OOT lNCKEHt7jT LOCATION ■ 
i\£a uUKNO'jr IMCKENENT location . 
,-,E3 BUKNCUT INCHeNENT location - 

..Lri bu!..‘.0ul 1NCKEHE.NT LOCATION ■ 
•PahIUN* TItlL*TlV.CC 1S*2 ZCALCl 
» P A h T o N • T I IT t ■ 1 1 9 • C 0 I 5 « 3 Z C A L C I 
■'PaPToN* t I Nt . 1 1 9 «C0; I 5. I ZCALCI 

• PArTUn* TinE«IIV.CC' 15“*7 ZCAuCI 
»PaiIo 5. TlHLill9.0C. 15.5 ZCALCI 

• i' A -i T IJ N • 

• r* A ^ iJ*' • 

• K A \ T b W • 


DATE 07ID76 PAUt 

JaT-T^sTjcTcAlTi 3^ AINCW- ‘**3. zq AINCHI- *»60.»Q DtLZ- ZOCN ALP-153. 33 aLPMI-398.33 

36 - to «LC o;!- 957.06 AINC«. I 63 .ZQ AlNCHl- 961^16 Oca- Z-CZH A LP- Wy .LPH -9 O 3 . 3 

Hil iiin gi;i 


15.30 ZCACCl 
15. cc /CALcI 
30. CO ZCAUci, 
30.00 ZCAlCE 

60.30 2CALCI 
60. Ou ZCALcI 


SEcTOK tiO. 

sector hO. 

StCTOK nO« 

sector rio- 

SECTOR nO. 
SECTOR NO-— 

sector no. 

SECTOR NO. ' 
SECTOK NO. 
SECTOR NO, 
SECTOR NO. 
■sector no-^ 

SECTOR NO. 
SECTOR NO. " 
SECTOR NO. 

:aec« II- 


TaU '73.5506 
T«U • 93.5586 
TAU - 93.5586 
TAU « 93.5C9'i 
TAU » '73.5099 
TaU - '73.9602 
'TaIE'- 93.9602“ 
TAU - 93.9602 
TAU » 93.9602 
TAU « 93.9110 
TAU > 93.9110 
T,aU » 93.3690 
■ T AU“ »''93.36‘7a' 
TaU » 93.2556 
TAU » 93.2556 


93.5586 

93.5586 


38l“ 993.20 ZCALCI 37)- 976.20 A1 nC 7T» 989.95 AlNCHl* 9/7i.va uti-L 
381- 993,20 ZCALCI J7J- 978.20 A1MC»- 986.95 AlNCHl* 970.20 0EL2* 
15.CC5Q SECTOr'hO. 2 TAU = 93.6C7B TAUWDP *93.6078 

3C.C5D3 ' SECTOR NO," 'I" TaU * '73.5506 1 ? 

35.GCOO SECTOR tiO. 2 T«U * 93.5586 TAUWUP = 93.5586 

3O.DC0O sector 740. 3 TAU * 93.5586 tAUWOP - 93:.5586 

95.0COO StCTOK NO. I TAU « 93.5099 TAUWDP • 93.5099 

MiS.COOO SECTOR HO* 9 TAU * '73.5099 TAUWDP * 93.5099 

6:0.OC0O SECTOR nO, 5 TaU • '<3.9602 TAUWDP • 93.9oQ2 

5O.CC00 SECTOR NO.- 6 “ TaU-- ‘*3.9602 "TAUWOP-- ;*3.96n2 


989.95 AlNCHl* 978.20 UtL2*l|.750 ALP*959.29 A L P H I *9 5 3 . B 9 

986.95 AlNCHl* 970.20 0EL2* 8.798 aLP«959.29 ALPHI-953.97 


iS.CCSO 
3 C • C u 0 3 
30 • Gt^ do 
3 0 . n C D 0 
S5.0CD0 
MiS.COOO 
6:0. OCOO 
60.5000 

6 b . D .1 0 0 
6b.0C3C 

, 75.C000 

7 . C 00 0 
963, 2.^90 

“"963,2090 
978.2090 
978.2090 
978.ZC90 
21* 15. 


TAU7V0P * 93.5586 
TAUWDP • 93.5094 


•P.nTbf.* T I 7't. * I I 9 « u-b 15 
.ParibN* 7 1 7iL • I I 9 .(LO 15 
•I'Abln'-i* 7 I lit • 1 7 9 .ito' l^> 

• Pa 7 I'.i » T I 111-* 7 7 9 . DO I 5 

• 7 tjn* 7 17'L.li9.0o 15 

.PAii7li:c» 7 I 'L ■= 1 I 9 .CO 15 

7 I f'l - 1 I 9 . Ou 15 

.PARluf*’ Tn!L«ll9.D0 15 

• r A *v I » 1 . • 7 1 L » I I 9 • 0 C* I 5 
.rAKlo'** 7'|HL»i 19.00 15 

• PA.r7bfl* 7 1 Hi * I I 9*00 1 5 
.PaH1o-5» T HIl*1 I9.0C IS 

• 7A'’7t5H. ! I ML* I 19. 00 15 
*7 a-v 7 bH» 7 IME» l 19.00 I 5 
•7 ‘a9 7o'.-. T 1 MLsJ I 9«CC 15 
’>PA,r7Li.* 7 I b.t* 119:. DC. 13 
*Vam 7tjl,. I 1 Kt* 1 1 9 . SO I 5 
•ParTuIi* ri«L»ll9*tC 15 

r JN» T I Ht; = 1 1 7.3D Is 
■' r 6 1< 7 rt H • T 7 7( t » 1 1 9 . C 0 I S 
. t’ 6 H I !i 5 r 7 1 7:t >■ I 7 9 • 0 7 5 
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ZCALCl 

9 1- 

95.03 

A IrCw- 

1 S*8 

ZCALGl 

5)* 

6 C * 3 0 

ZCALCl, 

9,- 

95.00 

AINCW* 

1 5*1 

ZCALCl 

36 I- 

963.20 

zcalCii 

351- 957.06 

AinCW* 

1 S * 9 

ZCALC ( 

361- 

9 6 3j.;2-G 

ZCALC i 

35 1* 957.06 

A INCS- 

|5*b 

ZCALC 1 

36 1* 

963.20 

ZCALC 1 

351-957.06 

A 1HC«“ 

IS*6 

zca;lc 1 

36)- 

9 6 3; . 2 0 

ZCALCl 

i3S|- 957*06 

A 1 N C w * 

1 b.7 

ZCAiC ( 

36 1 • 

963.20 

ZCALC 1 

35)" 957.06 

A INCW* 

1 S*o 

izCAtC t 

36) ■ 

963.2b 

ZCALC (i 

351- 957*06 

Al I4C.V* 

1 S »T* 

ZCALC ( 

37 )• 

978.70 

ZCALcr 

361- 963.23 

A INC 9= 

1 S*9 

ZCALC t 

37 ) ■ 

978.26 

ZCALC 1 

361- 963*23 

A lNC-* 

1S*5 

ZCALC ( 

37 )• 

978,20 

ZCALC 1 

36II- 963.20 

A 1 u C n • 

1 S. 8 

ZCALCl 
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978.20 

ZCALCl 

36|* 963*20 

A 1 NCWa 

1 5*6 

ZCAlCI 

3a»- 

993.20 

ZCALCC: 

371- 976*20 

Anicw- 

IS. 7 

ZCALC 1 

3h ) • 

993.26 

ZCALC (' 

371* 970.20 

AINCW* 

1S*2 

ZCALC < 

-2)- 

— 15.00 

ZCAtcf 


.CQ' 

A1HCW= 

iS*J 

ZCALCl 

2)* 

1 5 . Qu 

ZCALCl 

n- 

•CQ 

A-lfjCW* 

IS* 1 

ZCALC f 

- "3)« 

* 30 • 00 

ZCALCl 

2,- 

IS.CG 

A I NCW- 

13*9 

ZCALCl 

31- 

3 0 . 0 u 

ZCALCI 

21- 

15.00 

AjnCW* 

1 S * 5 

ZCALC 1 

5)- 

6C,00 

ZCALCl 

91- 

95.00 

.AlNCWs 

1 b = o 

ZCALC < 

5 ) - 

6 0.30 

ZCALcI 

9 1 = 

95*00' 

% iliicw* 

Is* 7 

ZCALCl 

• 5)- 

■■•60.00 

ZCALCI 

9 1- 

95*03 

WTi.Cvi = 

I S*b 

ZCALC 1 

5)- 

6c.r.o 

ZCalc I 

9)- 

95.33 

A 1 tie W* 

1 S = 1 

IC Auf t 

36 ) - 

96 3 . 2u 
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A I nc.v* 


0 , TaU . 93.2556 TAUWuP , . . 

■ .OS AINCW* 12.80 aINcMI- *00 OELZ-IZ.802 aLP-959.7o ALPH li-959 . 6 1 

AlNiw- 17.19 AlNCHl* .00 1)CLZ*17. 186 alp- 95‘7. 71 ALphI-959.56 

15. CC AINCW."" ZO. 50 AlNCHl. -"IS.CO DtLZ. 13,997 * tP. 95 9 , 7 | a LPH I - 959 . 6 1 

Is.OO a!mCw- -32.63 AInChI- I5.C0 U£LZ*17.628 ALP“959.7, ALPHI-959.99 

95. C3 AIHC7Vb 51.97 A I NCH I = 95.00 DELZ- 6.968 « '' I;* • 7? j | = 

95.00 ATHCW- 57.32 aINCHI" ‘I5-20 D£LZ*I2.«2l = 56 

95.03 AIkCw* 56.67 AInCHI- 95.00 0ELz*11.675 *EP=959,.72 *^|7.56 

95.00 AINCW-. So. 00 AlNCHl* 95. 00! DtLZ. 9.998 aLP-959;.72 aLPnI*959.66 

963.20 AINChT- -96 2,.96 DelZ- -*295 ALP-959. 2b ALPHI -9-9 3. 19' 

963.20 (AlNCHl* 962.79 OELZ* .917 ALP*95‘;'.l7 *EPH I = 99 3 .b2 

963.20 AlNCHl* 961.99 DtLZ* 1.2l7 aLP*95,3.82 aLPHI»9Z3.69 
963.20 aInC 77 1 * 96 1.75 OELZ* 1.959 At P * 9 5'3 . 7 I ALpH I • 9 1 7 . 6 3 
963.20 AlNCHl- 961.79 OLLZ. 1.9l2 a LP- 95 3 . 7 3 a L P» 1 - 9 1 J • 8 1 

963.20 AInCmI- 962.07 t>LLZ- l'.136 ALP-953. 85 AtPn I “ 9 2b . 7 5 

966.20 AlNCHl* 963.20 utLZ. 2.999 AtP.lsl.Zy ALPHl-959.25 

968.30 AINCHI* 963.20: ULLZ- 5.393 aLP-9S9.29 aLPMI*959.17 

978.09 aInCHI* 963.20 DLLz-19.881 aLp 9959.26 Atp77 1 *953 . 62 

977.09 AlNCHl* 963.20 0tEZ*l0*883 ALPAi9S9.27 aLP7i I * 9 5 3 . 85 
983,73 AInChI- 976.20 OelZ* 2*529 AlP-959.26 AlPhI-959.22 

983.21 AINC77I* 978.20 ULLZ»,2.009 ALP*959.26 ALPHI-959.29 

- 1 ZiSB A1HC77I- iCO pELZ='lZ.e82-ALP'9b9.7D ‘A LPH 1 *95 9 . 6 t 

17 . |9 aInCHI* .00 6itLZ*l7.186 A Lp * 95 9 . 7 I ALp H I • 9 59 . 5 6 

28.50 AlNCHl* 15.00 DCLZ- 13.997 aLP* 959.71 aUPm 1*959. 51 

32.63 AINCHI- 15.00 DtLZ»l7.628 ALP9959.71 ALPh 1 - 9 5 9 . 9 B 

51.97 AlNCHl* 95.00 DEL'* 6.968 ALP=9S9.72 ALPHI-959.65 

57.82 aINCHI* '<5.00 0ELZ-I2.821 aLP»9S9.72 aLPHI*959.59 
56.67 aI| 4CH1= -9S.C0 OL L Z = II . 675“ AEP - 95 9 . 72" At? H 1 - S^SM . S 6' 
53.00 AINCHI- 95 . GO DLLZ* 9.998 aLP-959.72 aLP(i1»959.68 

961.2!'' AInChI* 962.96 UpLZ* .295 ALP-959.25 ALPnI*99d.l9 


TAUWDP * 93.5099 
TAUWDP * 93, 9602 
“TAUWDP’- 93.96P2 
TAUWDP ■ '93*9602 
TAUWOP ■ 93.9632 
TAUWDP * 93.9110 
■ TAUWDP :» 93,9 1 10 
TAUWuP » 93.3690 
“"TAUWDP" - '93.3690" 
TAUWDP • 9 3.255 6' 
TAUWDP • 93.2556 
TAUWuP ■ 93,2554 


I 18.50 

116.50 

118.50 

110.50 

118.50 

118.50 
I 13. SO 
118.50' 
I 1 8 . S 0 

116.50 

118.50 
118.50 
118.50 

1 |8. so- 
ils. 50 
118.50 
118.50 


■ 12*88* aTHCHI-' 
1 7. 1 9 A Inch 1 * 
28.50 AlNCHl* 
32.63 AlNCHl- 
51.97 AlNCHl* 
57.82 aINCHI* 
56.67 AlNCHl* 
53.00 AINCHI* 
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• I’ aHTBU* T Illt»| I 9.6C Ji»5 iCAUC l 

• TIHL«|19.6C 15 = 6 ZGALCl 
nML»ll9.Sy 15 = 7 iCALCi 


I- IJ . T I IVt « I I 9 . 


.1' • T fnt « 1 I9 . 5C I5 = S ZCAUCl ; 

T I Ht: » M 9 • 5C 15*6 ZCALCf ^ 
iIh'‘-*H7*5C 1S“7 2CALC(- 
T I l-U. • I 1 9 • BCi ISali ZCALC( 

• f «• Tint"l 19.50 15 = 5 ZCAUCt 

• AHf t • 1 I HI-* 1 1 9 . SO 15 = 6 2CALC( 

riMt = M9.50 lb»7 ZCALCl 
» I- I It N • T I H t « I I 9 . 5 0 1 b ■ b Z C A L C « 

• I ; lit . I 1 9 . 50 lb=l ZCALCI 

• pAtitiK-l* I I IlL • 1 1 9 • !?Cj lb»M zCAyCii 

• I-’AKIuM. T r. 1 I 9 ,5a 15 = 6 ZCALCi' 


» i' A i', I It N • 

• t* ,• K T h • 

• p A H r H • 

• A I U • 


•PiKi b'i • I I fit ■ 1 i 9 • By 1 5*5 ZC ALC t 


• PA»t 

•PaHToW 

• pA >i I Bn ' 


TII|t»II9.50 I5'6 ZCAUCl 
TII|fccll9.Bo I 5.7 ZCALCI 
Tib £*119. 5C 15*5 ZCAyCI 


•PapIo-'* Tint. 119,50 15.6 ZCALCI 


'PaPTuB* >9*50 15*7 ZCaLcI 

• pa«tbn* r nif»i 19.50 i5*b zCalci 

♦PAPln'i* TnU*l 19.53 IS. 5 ZCALCI 

• P«r,Tb’v* riHL*ll9.50 15*6 ZCAlCI 

• PAHIuOA TI, MC.Il9.50 15*7 ZCALCI 

• PaPV«n* Ilbt.ll9.s4> lb*b ZCALCI 
ALd >UI'?'P3UT I UCKE !t N1 • Lac A T 1 OfJ «■ 

liUBbOuT I NCKEMEUI LOCATION . 
ACB tSUAfiUOt IllCKtMEIlT LOCATION ■ 
Atb liOHNLiUT iNCKE'lEilT LOCATION « 
AEo tlO'inuuT INCNEMCNT LOCATION » 
..£1} uUiibOOI I-jCKEP.tfir LOCATION * 
rtrii auKL'C-JT :lNCPE«fcNf location 


buK'.OUT I tiCPtnEl.T LOLATien 


MS, 00 ZCALCI 3)- 
MS.GC ZCALcI 3)* 

55.00 ZCALcI 3»" 
963.20 ZCALCI 35)* 

963.20 ZCALcI 3S»» 
‘♦63.2o'ZCALC« 35)=* 
•(63. 22 ZCALci 3S(« 
M73.2C ZCALCI 36)* 
H78.2C ZCALCI 3/,) = 

978.20 ZCALcI 36)» 
•178.20 ZCALCI 3'6>“ 

15.00 ZCALCI l)« 

15.30 ZCALCI n* 

33.30 ZCALCI 2l> 
95. OC ZCaLcI 3)* 

85.00 ZCALCI 3)* 
85.no ZCALc I 3) . 

863.20 ZCALCI‘35)* 
863.20 ZCALCI 35)» 
863.20 ZCALcI 35)* 

863.20 ZCALCI 351“ 

878.20 ZCALCI 36,. 

878.20 ZCALCI 36)* 

878.20 ZCALC 1 36l“ 

870.20 ZCALCI 36)* 

.0030 SECTOR N° 

•CC30 SECTOR NO 

30. COCO SECTOR NO 

30,0030 SECTOR nO 

--33.3C0D SECTOR NO 

3y.oo;o sector nO 

863.2080 sector NO 

863. 2080 SECToK N« 


30*03 
30.C3 
30*0.3 
157. ;ja 
857.06 
857«36 
857*06 
863.20 
863.20 
863.20 
863.20 
* C Z5 


A|MCW«- 
AlNCrt* 
AINl6i* 
AINC.< = 

A 1 NCR* 
AlyCu* 
A1NCW= 
A J NCvm 
A I N L ••’ * 
Alt.CW" 
A lyC6> 
AINCW6 


33.97 AINChI* 30.00 OtLZ" 

39.81 AlRcnl* 30.03 OELZ« 
38.67 AiNcftI* 30.00 UtLZ- 

863 . 2 !^ A • Of HI 9 862*73 OELZ. 

863.20 A^NpHI* 862.89 OtLZ* 
863.20 AluCHI*-862.58 OELza' 
863.20 aINCMI-: 862.82 OLUZ. 

863.95 AINCHl* 8*3.20 OeLZ= 
871,90 AlNCHI« 863.20 U£L2« 
;87|,.33 aINCHI- 863.20 DELZ = 

867.95 AlnCHI- 863*20 OLUZ= 

O.DZaIMCHI* ■ «C0 DELZ- 

18.52 AINChI* *00 UtUZ» 
32,00 AlNCMI- 15.00 OELZ- 

33.97 aINCHI* 3Q.D0 0LLZ« 

39.81 AInCMI* 30. CO OILLZ- 
38.67 aINCHI- 30. do DtLZ« 

:863.2C‘ AINCh1»"863.73 DeLZ* 
863.20 AINCHI- 862.89 DE1.Z- 
863.20 AINCHI* 862.58 OELZ* 
863 . 2 c AInCHI« 862*82 UtLZ* 

868.95 AINCHI* 863.20 OELZ. 
87|,90 AINCHI* 863. 20 DelZ* 

- 871.-33 AINCHI* 863.20 DELZ. 

867.95 aINCHI* 863.20 DELZ* 


863.20 DeLZ. 
863.20 OELZ. 


*00 

I5.CC 

3fc*£.:) 

30*00 

30*00 

857.06 

867 . C 6 

857. C6 
857*06 
863.20 
863*23 
863,25 
863*20 
, : I 

, 8 
, S 


A INCH- 18.52 , 
A INCA* 32,00 1 
AINCW* 33,97 
A1(.C,T= 3 9.81 

A I NCR* 3 8.67 , 
A i,jCh» : 863 . 2 c 
AINCW* 863.20 
AINCW* 863.20 
aIhCw* 863 . 2 c 

AINCWc 868,95 
A I N C n ■ 8 7 1,90 
AINCA='87|;33 
AINCW* 867.95 
TAU * 83,657c 

TaU » 83,6570 
TAU = 83.5586 
TAU . 83.5586 
” iTAU * 83,5586 


• .CO D E L Z • 
.00 UeUZ* 
15.00 DELZ* 
3d. DO DLLZ* 
30.C0 DELZ* 
30. DO DELZ« 
86 3 . 7 3 DELZ* 
862.89 DELZ* 
162.58 OELZ* 
162*82 UtLZ* 
163.20 DELZ. 
163 . 20 DelZ* 


tauwdp 

TAUWOP 


13.6570 

83.6570 


TAUWdP * 83.5586 
TAUWDP * 83,5586 


3.968 ALP*858.7| 
9. on ALP»858.7l 

8.667 ALP«858.71 
.170 AUP*851.I5 
.712 aLH*851.01 

- .665 AlP*851 .06 
•309 aLP*858.19 
5.71B ALF*H58.29 
B.7CC ALP*858,2b 
8.122 aLP-851.28 

1.750 AlP*858.29 
8*028 aLP*858.70 

18.522 ALP*858.7o 
16,998 ALP* 8 58,71 
3.968 aLP*858.71 
9.811 ALP*858.7i 

8.667 alp-858.71 
- • 87D ALP = H58 . I 5 

.712 ALP- 858 . 08 
.665 aUP-858.06 
■*389 AlP*858.19 
5.718 aLP* 858,29 
e.7oO ALP*858.28 
8.IZ2 alp- 858. 2fi 

8.750 aLP*858.29 
TIhE » 119,50 
TINE * 119.50 
TIME • 1 I 9 .50 


ALPHi ■ 
ALPHli 
aLPH 1> 
ALPHI « 
ALPH I • 
AUpnt' 
ALPHl . 
ALPMI' 
ALPIU' 
AUPHI' 
ALpH 1 
ALPH I 
ALPH I 
ALPH I 
ALPHl 
ALpH I 
ALPhI 
ALPHl 
ALPHl 
AUPH I 
ALpH I 
ALPHl 

ALPHl 

ALPHT 

ALPMI 


* 858.70 

*158.59 

• 858.61 

=182.88 

=836.10 

*137.57- 

>18 8.53 
[ »85i . I 3 • 
•858,08 
*858.06 
•858 . I 9 
■ 851 • 67 - 
•151.59 
a 1 5 8 , 1 3 
*858.70 
■858.59 
.858.61 
* 882 . 18 - 
-836.10 
-137.59 
•111.53 
sl5l. 15- 
■161.08 
T *858, 06" 

1 = 158 i ,|9 


83,5586 

83.368c 

83.368Q 


-tadvcdp 

TAU'AUP 

tauwdp 


13.5686- 

13.5586 

13.3680, 


tauwdp = 83.3680 


I 19,50 
1 19. So- 
il 9.50 
119.50 
1 l9,50 


i : ' • P a -V ? h N 

T |Ht« 1 2S.0u 

1 5*s 

ZCAUCl 

7. T • 

15. CO 

ZCALCI 

II- 

.00 

AINCW* 

«8.97 

A 1 NCH 1 - 

.CO 

DELZsIB 

i:' 

I I NC-120.CC 

15 = 5 

ZCALC I 

31“ 

3 3 . nc 

zcaLc r 

21* 

15.00 

A INCW* . 

19,88 

A I NCH I* 

15.00 

DELZ* 1 

7; ■ 

t..:. •■‘An r 

T | Ht>I 20 . CC. 

,^ 1.5 8 6 

ZCAUCl: 

-- 3 )■ 

30.30 

2CALCI"’ 

Z)“ 

— 15.00 

-ainc;3>=— 

25.31- 

AlNCHl* 

15.03 

DtLZ=i]0 

I'i ■ , •PiliBN* 

irinC. 120.03 

1 5.7 

ZCALCI 

3|- 

3 0.00 

ZCALCI 

2>- 

15. CC 

A I NCW. 

28.17 

AlNCHl- 

15.00 

OELZ* 9 

•PA’iIcN* 

T I r.t • 1 20 . CO 

1 5 = 8 

ZCAlC 1 

2l- 

15,00 

ZCALCI 

1 )" 

•00 

AINCW- 

18.97 

AINChI • 

• 00 

OELZ *18 

‘ . P A K ) U ft • 

T I IIL-120.0C 

15 = 5 

ZCALC 1 

3)> 

30. CO 

ZCALc 1 

2)- 

|5. on 

A 1 NCO- 

«?.80 

A I NCH I * 

15.00 

0 E L Z a 8 

»Pr n T tjN • 

I 1 fit • 1 20 .00 

1 5-e 

ZCALC 1 

3 ) • 

30.00 

ZCALc I 

7)* 

15.00 

A 1 NCW= 

25.31 

A I NCH I = 

1 S.OD 

DELZ-IO 

‘ • P A tv T 8 N • 

T !hL« 1 20 . 3 c 

Iblil 

ZCALCI 

31* 

30.00 

ZCALc 1 

2)* 

I5.0C 

A I N C i> 

2 8.17 

A Inch i » 

15.00 

UL L Z • 'i 

.PvivIBN* 

1 lnt= 1 20 .03 

15=8 

ZCALC 1 

2)» 

• 1 5 . nc 

ZCALCI - 

1 1 = 

— .03 

AINCW* 

In. 9 7 

AltlGHla 

.00 

UtLZa I 8 

♦ p » n 1 ri N • 

T I NL = 123 . 0 c 

15 = 5 

ZCAlC I 

31* 

3 0.00 

ZCALC 1 

ZI* 

15.00 

A I NCH* 

19.88 

ainChi* 

15.00 

OeLZ* 8 

^ .ParIbn* 

T I HL* 1 23 . 0 c 

15*6 

ZCALCI 

SI- 

30. CO 

ZCALc 1 

2j" 

t ^ • G C 

AINCW* 

25.3 1 

A I NCH 1* 

I 5 .OQ 

OLUZ- 10 

•f*AKTfj-i* 

T- 1 f1 E * 1 2 0 . 3 C 

15 = 7 

ZCALC 1 

SI* 

30 . nC 

ZCALc 1 

2 1* 

i 5 • 0 0 

A INCW 

28.17 

A I NCH I* 

15.00 

DELZ- 9 


882 aUP*858.71 
312 alp- 858. 7r 
171 aLP-858.71 


ALPHl 
ALPH i 
-ALpHI 
ALPHl 
ALPH 1 
ALPHl 
ALPMI 
ALpHI 
ALPHl 
ALPH 1 
ALPHI 
ALPHI 


*151,51 
*151.68 
= 8S'(.S7 • 
.151 , 60 
*151 .51 ■ 
=851.68 
•851.57 
=858.60 
*858.58 ■ 
•858.68 
■858,57 
*858.60 
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UML, HME (i, 


I 2 C» 00 C 0 U 


P A H Ai1L TCirotSCHiPIiON (UNlTSt 

!<01 Ul« I EPS; 

T tJ r E ij 1 1. 1 V L h L 0 T H K U b T ( 14 t L H F I 

1wf„E VACU'->f1 Ttir^U&T -<f,,LliF > — . 

1.11'Wbr C014 I K I liUT 1 0(. OF INEHTS (M.CBPi 

utLl^thtO fOIAt IHPULSc (M»S,LbF«S» 

ijial v^couh Specific impoube is, si 

V i C UO' 0 * * L I PI* UL SE I N • SiLf5F*SI 

IHKeSI LO(.f F 1 CIEnT 

OlS(M«hfcE HaSS FEOjirHATc (KG/S^LbflAS|- 
fCLV,i, AlE lurhoHAL I Kgs ED Hi , ^ 

ISCKt Hass FEOaHAIE lKG/S,L.;jp/S| -■ 

I'-thT Hass hehaiwing (pg.luhI!: 

TolAL EokN Apl'A < >!• • 2 , I h • • 2 I ' ■ - 

iSiAU PhoPI. LU A N r VOLUME <M*>J,lNe«3| 

P-'UFtl.LAiir MASS HEHAIHIIvg (kg.lbmi—- — — — 

IeJAE GAS HaSS (KG,:L1);I1| 

hSiia OF SPECIFIC liEA IS • ^ 

Hvi-ECULA/I HEiGHT Ijf GAS (K&/,HOLEtCBM/MOLEl 
C/' ACTeH 1 SIl C EAhAUST VELOC I TY CH/S.FT’/SI 
KAAIHUK CIiAHdEK HACH HOMiit-B ' , ■ 

^EaO E»U PAAAMElEHSi . 

TOIal PliESSUKt (N/K.*2 ,LBF/In»»2) 

P fii S SOKe I NTE GIF A L • N 2 I LUK ’S/ I N» • 2 I - 

G'JAi’,. A h E A t H t • 2 • I IF* • 2 • 

''aSAN .:KAI:E' FHVS', IhySF ■■ ■ ■:■■■' 

BlSlAGCE iJlIHIFLo IH»iN| 

FAGPEECanI VuCuHE I H»»3 j j n»» 3 j -- A-;— — 

G ■> S mOH/hE ( rl • « 3 • I G • ♦ 3 I 

gAS SrAlU TEHpEHArUKE lOEG KiOE:G RI . 

C Yi, I S;^?i ( c aL SECflUN PaKA-HEIEHSs 
I fAUiAE BURS aKEA I M • • 2 N • • 2 I 
. SI.mHINT FA^CE BuRn area iH**2|lN*«2r 

pHUrt-LEA-iI VOE'JHE (H**3,IN**.3| ^ 

(j A i V U L Lj .i £ ( K * • 3 t 1 N • • 3 I 

Af I E(,d parahe iers; f 

TuIaL PRtSSUUE n32 EIiI < R / M • • 2 , l 1) FV I N • F 2 • 
pRtS.SuKE IrTEGrA). ( H *S 2h**2 »lBF •s/ 1 N**2 i 

oJR.i area IM«*2,1N«»2) 

rate, region a UI/S , I IJ/SEC I • 

tjU'Tl. RATE. REGI'JG a (H/S,IN/SEC| 
oi^iahce burred. Regioii a In. ini 
L: lSfA„Cf BURrED. kEgIor a (R.lNI 
PH-iPELLA'II volume (M.. 3, in. .31 . 

GAs V rL UHE ( H * . 3 , I R . . 3 ) 

gAS STAIIC TEHp, R02 ERI (0_en K.ote R) 

p i./ I A R L A . N 02 E M I , ( n . . 2 I I N . « 2 ') 

'■U22i-E parameters; 

IRSUAI area (H..2 , in. .2)1 

t armnsiu'4 Ratio . ' . . 

PRcSSUKL ratio 

HI'iCEEEsNEOUS' PARAMETERS; ' 

A '> I Su I kij.P I C BURN rate coefficient 

■.u'*! uR or Pf<c -SURE I frRAi IONS 


__ proorah 

NOMeNCCATUke 


FTOEl 
— FTVAC — 
F I 

SRHOT I 

TISP 

SRMVTi 

CF 

- 1*00 T 

saootn 

MIF. - 
MIR 
ABTOT 
VF 

— 

WGTOT 
SAMA ~ 
AMW 
CSIAR 

ampn 


PH 

SPHOT - : -• ' 

AHH 

RU2(|| 

. TAUC I I ) 

--VPH ' — — 

VPH 

PRNtll ,3) -- - 

ABCYL 

ABSLOT 

- VFCYe 

VP 

PON 

SPONOt 

AAN 

RBZINi »I , IT — 

KH2(NI*2,n 

TAU 2 IN 1 * I , I I 

TAU/ (nI+ 2, 1 I 

VFN 

VPN 

PHNT (Nl* 2 , 3 »— 
A 2 A 


AKRSt 

anlOps 



international 


ENGLISH 


eSTBl .331 

— B 8 VCI .RO-I 

R 26 .VSA 80 

. i 23J3I1F2+IC 

25 R.in, 4 i 

.I2h3RiV7-.1(j- 

I . A 232 n 1 S 

-3B. •I465V0 

SCb3fP.33 
. 22 vI'I') 6 A — 
16.320971 

3.R7EI72R2 

2.61*1995 

-|397.'l600 

12.663307 

I.I 5 YMR 7 *■ 

,|2.6B39(j5 
ISM*. 1 903 
.fVOOI H896-0I 

3R97V97.7 
. 5 3 2 7 C S 3 fl I I 
.29697979 
.1 73R036I-C2- 
I . I C B 0 fl 7 3 

-.222691 19 

59.«bl 19S 
3Zt)2«7Dl3 ' -- 


3.2237999 - 

.anDOOooo 

”2.‘39I592T 

2 B 8, 09527 

3911)095.2 

. 5 . 305656 Z*| | 

, ODuOOoCD — 

' . I72‘j'Ml 1 0-02‘ 
. 1723a o O 9-02 

.79028900 
.5250 I 80D 
. I 9662722-02 
17.097963 

3282.7266 

ia. 208039 


19052.857 

IV^VBb .8 30 

95.903725 

- . 27727693+09 
259.10961 
. 28052923 + 09 ' 
T .6232015 

-- 78,195252 

1119172.9 
.505 1 7 ?bO 
35.981583 
53 / 9.6332 
159650.29 

— 3380.8896 

27.917152 

— 1.1591997 

27 . 9^901 
5 a 72.6387 ' ■ 

. 9 U£U 9896-01 

5 . 0 C 0 V 0 C 7 
77262.389 
302.81937 
, 68976618-01 
93 . 6 S 70 C I 
— 13589.950 — 

339V3$;z.7 ■ 
5908 . 86-23 

9996.8139 

.OOOOOODO 

- 195990.05 r 

I 7580652 . 

9.9579555 
73761 .207 
.OOOOGJQO 
. 6 793 07 8 I -q 1 ~ 
. 6 / 860756-01 
29.960000 
20 . 67 C 0 C 0 
I 19,98929 
I 09 C 3 00.0 

■ 5903.9373 — 

15823.733 


1 • 6 0 2 35 3 6 

6 « 7 o 79 S 95 

.2358 1292-0 I 


.37u1025E’-0I 

J.OOUC-CEG 


2983.6530 
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